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...and most other radio and TV producers | 
: 
specify and use Hi-Q Components. 


\ LON 
4 Packard- Bell of Los Angeles, 
\ Cal. j " ” AUDK 
‘al., is numbered among the 
\ more than 200 users of H1-Q 
Most leading radio and TV builders... and Components. 
scores of other electronic manufacturers too MOBIL 
...are consistent users of Hi-Q Components. \ AM 
The fact that they order again...and again CA 
...and again is the best recommendation we Mice 
know for Hi-Q@ service, dependability and 
Reseai 
performance. 
Hi-Q engineers are ready to work with you TUBES 
a ‘ R 
in the development and production of cera- ect 
mic capacitors, trimmers, wire-wound resis- LABO 
tors and choke coils to meet your specific 
needs. Your phone call, wire or letter will 
receive a considered and prompt response. 
‘nstal 
ter 
4 
JOBBERS—Address Room 1332, 101 Park Ave., New York, N. Y. 


FRANKLINVILLE, N.Y. 


Plants: Franklinville, N. Y.— Jessup, Pa.— Myrtle Beach, S. C. 
Sales Offices: New York. Philadelphia, Detroit, Chicago, Los Angeles 
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Edited for the 15,000 top influen- 
‘ial engineers in the Tele-communi- 
rations industry, Tele-Tech each 
month brings clearly written, com- 
pact, and authoritative articles and 
summaries of the latest technological 
developments to the busy executive. 
Aside from its engineering articles 
dealing with manufacture and oper- 
otion of new communications equip- 
ment, Tele-Tech is widely recognized 
for comprehensive analyses and 
statistical surveys of trends in the 
industry. Its timely reports and 
interpretations of governmental ac- 
tivity with regard to regulation, pur- 
chasing, research, and development 
are sought by the leaders in the 
many engineering fields listed below 
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TELEVISION * FM 
LONG & SHORT WAVE RADIO 
AUDIO AMPLIFYING EQUIPMENT 
SOUND RECORDERS & 
REPRODUCERS 
AUDIO ACCESSORIES 
MOBILE * MARINE * COMMERCIAL 
GOVERNMENT 
AMATEUR COMMUNICATION 
CARRIER * RADAR * PULSE 
MICROWAVE * CONTROL SYSTEMS 


vesearch, design and bias of 


special types 
'UBES, AMPLIFIERS, OSCILLATORS, 
RECTIFIERS, TIMERS, COUNTERS, 
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THE U. S. TELEVISION SPECTRUM showing how, by transferring 50 MC 


reserved by the government in the upper part of the VHF channel, room for ten 
additional TV VHF channels contiguous with the existing channels 7 to 13 


could be made. Use of frequencies to 30,000 MC is also analyzed and the alloca- 
tions to various services are shown as percentages. See pages 11 and 23 
DISC RECORDING SYSFEM DEVELOPMENES 2.0.5 ccc ccc ci eccacceccecss 14 


MIXING LOCAL & REMOTE TV SIGNALS ....... 


DESIGN CHARTS FOR LINE MATCHING SYSTEMS 


NEW ONE-TUBE LIMITER-DISCRIMINATOR FOR FM ..........A. P. 


Recording stylus furnished with multiple facets is feature 
of newly-designed system which has a range up to 20 KC 


-W.E. Wells & J. M. Weaver’ 16 


Adapted receive> syne circuit corrects fading composite 
video signals controlled by different sync generators 


ear ae Ae R. L. Linton. Jr. 19 


Haase 21 


6BN6 gated beam tubes have many applications in multi- 


vibrators, square wave generators, and phase measurers 


U. S. AND WORLD RADIO STATISTICS FOR 1950 ................. 24 
Figures on American receiver production, industry totals, 
and radio sets in use in all countries of the globe 
FOR MANUFACTURERS—New Methods, Materials, and Machines ..... 26 
FILTERS FOR MINIMIZING TV INTERFERENCE ............ 28 
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SINGLE-PULSE RECORDING OF RADAR DISPLAYS ..........L. €. 


A UNIVERSAL CERAMIC 


INTERIM REPORT ON THE COLOR TV HEARINGS 


DEPARTMENTS: 


Two-section high-pass m-derived filters prove highly effec- 


tive as low cost attachments for existing TV receivers 


Vansur 30 


Description of pulse-by-pulse photographing technics which 
reveal propagation variations in moving target indicators 


IRON SWEEP TRANSFORMER — PART II 


C. E. Torsch 34 


Newly-designed units may be employed for all magnetically- 


deflected picture tubes ranging from 8 to 19 in. in size 


.Franklin Loomis’ 36 


Comparative demonstrations of rival systems have shown 
that color television still meeds considerable development 
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Publishers also of RADIO & TELEVISION RETAILING 


NEW F-86A JET 
IS LLISDIESS EQUIPPED! 


A NORTH AMERICAN AVIATION Chose 


BNA LEDEX ROTARY SOLENOIDS 
“yo for DEPENDABILITY! 


Humid tropics, sand-laden desert skies, frozen North or 
extremely high altitudes . . . the new Air Force North American 
F-86A Sabre Jet Fighter is prepared to defend our nation under any 
conditions. Ledex Rotary Solenoids play an important part in this 
dependability. Several vital mechanisms are remotely controlled 
and powered by Ledex Rotary Solenoids. 


The same Ledex standard of dependable remote control and power 
is available for your product. The vast production applications of 
Ledex Rotary S Solenoids vary from the dependable snap-action op- 
eration of aircraft mechanisms to the powerful actuation of rugged 
hydraulic valves in heavy duty materials handling equipment. 


We supply to quantity users and solicit the opportunity to be of 
assistance in engineering a Ledex Rotary Solenoid to meet the re- 
quirements of your product. 


Write today for LEDEX ROTARY SOLENOID 
BASIC ENGINEERING DATA 


160 WEBSTER. STREET, DAYTON 2, OHIO 
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3E5 
Output 
Pentode 


TRIPLE “A” BATTERY LIFE 
OF YOUR 1950 PORTABLES 


Pentagrid 
Converter 


TAF5 
Diode Pentode 


RF and AF Pentode 
Amplifier 


A complete tube complement for longer-service portables 


Sylvania—and only Sylvania—brings set 
manufacturers this group of low-drain battery-type 
tubes that consume only half as much heater 
current as previously available types. Requiring 
only 25 ma filament current, they will triple 

life of present ‘‘A’’ batteries! 

These new tubes also offer opportunities for the 
design of smaller ‘‘A’’ batteries, which will permit 
manufacture of more compact portables without 
sacrifice of performance. 


The four types include a pentode amplifier, 
a converter, a diode pentode and an output 
pentode—forming a complete tube complement 
for portables. They offer comparable power output 
and sensitivity to previous types...and give excellent 
performance with a plate supply of only 45 volts. 
Remember . . . these new tubes come to you 
from the same company that first made the 
1.4 volt battery tube available! 


SYLYV, 
ELECTRIC 


RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; PHOTOLAMPS; 
FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS 
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Typical Operating Conditions 


Characteristic 1AF4 TAFS5 1U6 3E5 
Filament Voltage (volts) 1.4 1.4 1.4 2.8 
Filament Current (ma) 25 25 25 25 
Plate Voltage (volts) 90 90 90 90 
Transconductance {umbhos) 950 600 275" 11100 
Plate Resistance (megohms) 1.8 2.0 0.6 0.12 
Power Output (mw) ~ aaa - 175 


*Conversion Transconductance 
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SPECIFICATION SHEETS 
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Those Who Demand the Best ~ 
in Television Deflection Yoke 
Sleeves Use “CLEVELAND”... — 


Cosmalite* spirally laminated paper base phenolic 
tubes. These are furnished in sizes and with punching, 
notching and grooving that meet each customer's in- 
dividual needs. : 


“Cleveland” quality, prices and deliveries are respon- 
sible for the universal satisfaction and prestige of this re 
product. * 


Ask about our kindred products that are meeting both “a 
new and established needs in the electronic and elec- Ps 
trical fields. 
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wigs 


*Reg. U.S. Pat. Off. 
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de CLEVELAND CONTAINERGE: 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jomesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


al WAN 


REPRESENTATIVES 


CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO 
METROPOLITAN 
NEW YORK R. T. MURRAY, 614 CENTRAL AVE., EAST ORANGE, NJ | 


NEW ENGLAND —. P. PACK AND ASSOCIATES, 968 FARMINGTON AVE 
WEST HARTFORD, CONN 
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GLASS vs. METAL—Last year TV 
receiver manufacturers developed 
metal cathode ray tubes to get around 
the costs of glass tube blanks and 
their acute shortage. Now the glass 
companies are out to regain the lost 
trade. They are offering unlimited 
production of round or rectangular 
TV bulbs, in any size, lighter and 
cheaper than equivalent metal types. 


NOISY AIRCRAFT RECORDS— 
We hear that the CAA has still not 
been able to find a completely re- 
liable recorder to register the con- 
versations between aircraft and con- 
trol towers. Trouble seems to be that 
the various noise sources override 
the intelligence because of the ex- 
tremely restricted range of voice fre- 
quencies transmitted. With the shift 
of this type of communication to the 
UHF spectrum consideration may be 
given to higher fidelity equipment 
since the higher audio frequencies 
have greater noise penetrating power. 


BLEAK BLACKFACE OUTLOOK 
-In spite of recent announcements 
describing the virtues of filter-face 
cathode-ray tubes for TV, sales still 
seem far short of expectations. One 
manufacturer with over five thousand 
finished tubes on hand says that 
standard tube designs using the 67% 
transmission-face do not give a bright 
enough picture. 


TO SUPPLY TV with the five mil- 
lion receivers which will be built in 
1950, the raw materials needed figure 
out something like this: 

Steel—200 million lbs. 

Copper—47'% million lbs. 

Aluminum—40 million lbs. 

Glass—83 million lbs. (for tubes 

alone) 

Cabinets—103 million board feet 

Add to above the many millions of 
feet of metal tubing for antennas and 
mounts. 


RADIO-ON-HORSEBACK — First 
radio-equipped horse is claimed by 
Miami, Florida police department 
which has saddled one of its equine 
constabulary with a two-way com- 
munication unit. The Miami police say 
they will have thirteen radio-carry- 
ing horses on the force by January 
1, for duty at parades and other 
gatherings. 
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our telephone uses 


ceramies, too! 


Five thousand years ago, potters were 
making household vessels of clay. As 
skill grew, grace of shape and orna- 
ment were added. The beauty of fine 
china has been recognized by every 
civilization, while the availability, ease 
of manufacture and durability of other 
ceramics have given them wide use. 


Your telephone, too, uses ceramics. 
Behind its dial is a metal plate, glazed 
as carefully and in much the same 
manner as this fine piece of pottery. 
It carries the letters and numbers you 
dial, so it must resist both fading and 
abrasion. You will find other ceramics 
as insulators, supporting wires on pole 
lines; in eighty thousand miles of 
underground conduit, where fired clays 
defy decay and corrosion. 


Today at Bell Telephone Laborato- 
ries scientists utilize ceramics in ways 
undreamed of in ancient times. Therm- 
istors, made of a ceramic, provide auto- 
matic controls for electric current, to 
offset fluctuations in temperature and 
voltage. One kind of ceramic makes 
low-loss insulation at high frequen- 
cies, while another supplies controlled 
attenuation for microwaves traveling 
in waveguides. 


Each use demands a special compo- 
sition, scientifically controlled and 
processed. Basic studies in the chem- 
istry and physics of ceramics have 
shown how to utilize their versatile 
properties in electrical communica- 
tion. And research continues on 
ceramic materials as well as on every 
other material which promises better 
and cheaper telephone service. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND 
PERFECTING, FOR CONTINUED IMPROVEMENTS 
AND ECONOMIES IN TELEPHONE SERVICE. 
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“‘NOFLAME-CO 


‘the TELEVISION hookup wire | 


APPROVED 
BY | 
UNDERWRITERS \ (it 
LABORATORIES 


AT 
4 0 CENTIGRADE 


Preferred more and more by particular manufacturers of television, F-M, quality radio and 
all exacting electronic equipment. Available in all sizes, solid and stranded; over 200 color 
combinations. 


PRODUCTION ENGINEERS: Specify ‘‘NOFLAME-COR” for maximum output and minimum re- 


jects. This is not an extruded plastic and therefore losses. from “blobbing” under heat 
of soldering iron are avoided. 


b 0 0 VOLTS 


er 


De ees 


Vv Flame Resistant / High Insulation Resistance ¥ Heat Resistant 
¥ High Dielectric V Facilitates Positive Soldering / Easy Stripping 


V Also unaffected by the heat of impregnation— 
therefore, ideal for coil and transformer leads 


RUBBER 75° 
PLASTIC 80° 


90° 


“made by engineers for engineers” 


CORNISH WIRE COMPANY, inc. 


605 North Michigan Avenue, 1237 Public Ledger Bldg., 
Clie 13 15 Park Row, New York 7, N.Y. mhitaliaieiiin 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES | 
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Constant Groove Depth 
Solves Microgroove 
Problem 
by D. E. Ward* 


Whereas variation in groove depth as 
small as .0005” little affects the quality 
of ordinary dise recordings, such varia- 
tion seriously impairs micregroove  re- 
sults. The fact that uniform depth is 
lificult to maintain in cutting ordinary 
aluminum-base_ transcription blanks or 
master discs is borne out by the opera- 
ting procedures of prominent fine-line re- 
cording companies. Recording engineers 
have found it necessary for fine-line work 
to select only the flattest discs out of 
their supplies of blanks. Where fine-line 
cutting is the predominant phase of thei 
business, so relatively few discs are found 
to be ideally flat, that excessive inven- 
tories of less flat blanks quickly accumu- 
late. 


To alleviate this selection problem par- 
tially, at least, some recording depart 
ments use 13%” or 1744” dises as orig- 
inals for even seven inch pressings. Due 
to the fact that the large master size 
discs are commonly supplied with .050” 
aluminum bases, the chance of obtaining 
a better degree of flatness in these sizes 
is greater. 


On the other hand, however, because of 
the dependence of all disc manufacturers 
on only one source of aluminum bases, 
there is no real assurance that even the 
heavy bases will be consistently flat from 
shipment to shipment. This fact has 
doubtless been a contributing factor to 
what has sometimes been termed incon- 
sistent behavior of ordinary coated discs. 
When, because of surface run-out, the 
cut changes from light to heavy once per 
revolution, surface noise may develep a 
“swish” which is often erroneously 
charged to hard and soft areas, a condi- 
tion which actually never occurs on discs 
manufactured by modern methods. 


The best discs bases obtainable cften 
runout of flat as much as .015” at a 12” 
diameter. The commonly seen wavering 
of the reflection in a rotating dise is, of 
course, the plainest evidence of this 
usual run-out, and is ordinarily the re- 
cording engineer’s criterion fer judgment 
of flatness. 


To eliminate the lost motion of having 
the user select-out the flattest discs him- 
self, and to minimize the resulting accu- 
mulation of inventory, one disc manu- 
facturer, REEVES SOUNDCRAFT 
CORP., new offers a full solution to the 
flatness problem by new innovations in 
the familiar Soundcraft line made pos- 
sible by the Soundcraft Electronic Selec- 
tor, an ingenious device which rapidly 
tests discs for compliance with close 
flatness tolerances. Soundcraft, therefore, 
now offers two new lines, ‘Micromaster’ 
discs for fine-line originals and New ‘Mi- 
croflat Broadcasters’ for high quality, ra- 
dio reproduction. Advertisement. 


*Sales Manager—Reeves Soundcraft Corp. 
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THIS IS THE NEW 


MICROFLAT 


‘BROADCASTER’ DISC 


‘ 


"BROADCASTER® 


‘MICROFLAT’ 


FOR TRULY CRITICAL RECORDING 
UP TO 500 LINES PER INCH! 


@ FORGET "STUDIO INSPECTION" 
@ ELIMINATE "TURNTABLE SCRUTINY" 
@ DON'T PLAY NUMBERS (LOT) 

These blanks actually cut as quiet- 
ly at the critical small diameters as 
ANY blank will cut at ‘a LARGE 
diameter. 

They have always been microscop- 
ically clean, free from surface imper- 
fections, and INHERENTLY imper- 
vious to humidity. 

Now AT NO EXTRA CHARGE, 
they are also 

*"MICROFLAT' 

for uniform groove depth at all 
speeds and maximum lines per inch 
made possible by the 

NEW SOUNDCRAFT 
ELECTRONIC SELECTOR 

For transcription and L.P. phono- 
record processing use electronically 
selected 

"MICROMASTERS' 

“The discs that never fail” 

Take advantage of these new pro- 
ducts promptly by simply returning 
the coupon. 


Gentlemen: Date: Today 

Please send prices, discounts and 
names of the nearest of your 407 dis- 
tributors of Soundcraft ‘Microflat 
Broadcasters’ and ‘Micromasters.’ 
YOUR NAME 

ADDRESS 
Mail to 


8 a 


10 EAST 52nd STREET NEW YORK 22, N.Y. 


Electronic Selector Picks 


Out Flat Discs 
by A. C. Travis, Jr* 


To meet the urgent need for flatter- 
than-average discs for all fine-line appli- 
cations such as 7”-45 RPM and 33-13 
RPM LP 


Electronic Dise Selector has been devel 


microgroove recordings, an 
oped by Reeves Soundcraft Corp. for use 
in Soundcraft Dise production. 

Among the many problems attendant 
upon the development was the deter 
mination of standards and tolerances, ir 
other words, “how flat is flat?” Micro 
scopically speaking, there is, ef course, 


no such thing as a perfectly flat surface 
For practical purposes, however, it was 
determined that even the poorest cutting 
head suspension would produce a uniform 
groove at any standard speed if the ver- 
tical rise and fall of the surface undet 
the stylus was less than .005” provided 
this run-out was not caused by a sharp 
bend or bump. Flatness testing all sizes 
of dise bases further determined _ that 
the larger diameters, 13%", 16” and 
flatter than ten and 


twelve inch bases, which commonly run 


744” averaged 


out of flat as much as .O15”. 


Obviously, many ways can be devised 
for checking discs for flatness, but to 
check them at production speeds without 
damage frem handling is quite another 
matter. The dise can, of course, be 
touched only by the edges, and nothing 
mechanical can bear against the surface 
without marring it. The Electronic Selec 
tor, therefore, to borrow a political phrase. 
literally has to “look at the reeord”. A 
combination of optics and electronics, the 
Selector takes advantage of the fact that 
the truly flat, broadcasting-quality dis« 
is a perfect darkened mirror. The Selec- 
tor, therefore, makes use of reflected light 
beams and photocells to check not only 
whether the deviation from a truly flat 
surface is within limits, but also whether 
the steepness of the curve of deviation 
is within an allowable tolerance. The 
Selector makes fast decisions to keep up 
with Soundcraft’s high preduction rate 
without sacrificing safety in handling. It 
would hardly be fair to say that the 
Soundcraft Electronic Selector is a great 
invention. The truth is that as a gadget, 
it is only a new application of prior art. 
Of real impertance, however, is the fact 
that its use makes possible the offer in 
commercial quantities of remarkably flat 
recording discs for critical work. 

The new selected discs are available in 
two types: NEW ‘MICROFLAT’ SOUND 
CRAFT ‘BROADCASTERS’ and ‘MI- 
CROMASTERS’. The — premium-grade 
Soundcraft “~BROADCASTERS’ are now 
and henceforth being furnished at no ex- 
tra charge as ‘MICROFLAT’. Electreni- 
cally selected 13%” and 17%” *MICRO.- 
MASTERS’ are now furnished for all 
fine-line originals at a slight increase in 
price over the popular ‘Maestro’ line com- 
mensurate only with the cost of the selec- 
tion operation. Advertisement 


*Vice Pres.—Reeves Soundcraft Corp. 
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YOUR 
UP-TO-DATE FEATURE CAMERA | DUMONT 


Dual Purpose Equipment (Studio or remote) 


Electronic View Finder 


Tube Interchangeability 


Turret Lens Plate with Remote Iris Control 


Breakaway Chassis for Accessibility 


Automatic Lap Dissolve and Fade 


Single-Unit Syne Generator 


Single Jiffy Connectors 


White Peak Limiter 


PO TE ner 


Fingertip Controls 
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Adequate Cooling 


Panhandle Focus fs 
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Ate your cameras Ufr-lo-date? 
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Withstands high temperatures 


High dielectric strength and insulation 


resistance 
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rosive vapors 
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TO WITHSTAND temperatures up to 130° C, 
Vitrotex magnet wire is insulated with 
alkali-free glass fibres. This inorganic tex- 
tile is soft and luxurious—with a tensile 
strength comparable to that of steel. The 
servings are bonded with a high grade in- 
sulating varnish, to give Vitrotex a smooth 


abrasion and moisture resistant surface. 


The excellent heat conductivity of its glass 
fibre insulation, high dielectric strength, 
resistance to moisture, acids, oils and cor- 
rosive vapors make Vitrotex the material 
for windings of superior quality. For fur- 
ther information on the complete line of 
Anaconda Magnet Wire, write to Anaconda 
Wire and Cable Company, 25 Broadway, 


New York 4, N. af 47470 


AEROLITE* 


pp, 
Yb 
4 


CAPACITORS 


@ Minimum weight, slashed bulk. Improved relia- 
bility. That’s the why-and-wherefore of AEROLITES* 
Aerovox’s new, improved metallized-paper capaci- 
tors. Now available in the same variety of types as 
corresponding paper-and-foil sections — cardboard 
tubulars, hermetically-sealed tubulars, and the usual 
oil-filled metal-cased units. 


AEROLITES* are self-healing when subjected to 
voltage overloads. Yet such units provide a gener- 


. MERMETICALLY-SEALED AEROLITES® MEAN... 
ous margin between rated voltage and overload 


test. Likewise, satisfactory insulation resistance. ...marked reduction in bulk and pacitors. 
AEROLITES* meet JAN vibration, temperature, im- weight. ... extended electrode type con- 
mersion cycling and life-test requirements. ... Operating temperatures of struction for minimum r-f imped- 

— 55°C to + 55°C without derat- ance. 
@ Aerovox Application Engineering assures performance ing. Operation at ambient tempe- ... immersion proof. ' 
satisfaction with AEROLITE* metallized-paper capacitors. ratures up to 95°C with voltage .. time-and-service-proven Aero- , 


For literature and answers to your particular application detating. 
problems, write on your letterhead to AEROVOX CORPO- 
RATION, Dept. A-150, NEW BEDFORD, MASSACHUSETTS. 


vox terminals and cases. 


- power factor same as conven- ... backed by Aerovox engineer- | 
tional mineral-oil-impregnated ca- ing experience and “know-how.” ; 
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Needed—A CONTINUOUS Television Spectrum 


(See Front Cover and Page 23) 


Already it is clear that television is destined to be one of the most important 
radio services to the U.S.’s 150 million people. 


For this paramount TV operation an adequate continuous right-of-way should 
be created and maintained. 


Already television allocations have been needlessly botched by the 86-MC 
interval between the present low and high bands. 

It is now time to block the creation of another such TV absurdity between 
vhf TV and the uhf, a region still little known. 


Television should be allowed to add its needed channels directly adjoining 
channel 13 and on up to channel 23 (see front cover) making a continuous TV 
band from channel 7 to channel 23. 


KKK KKK KKK Kk 


Such additional channels would quickly nearly double present available TV 
positions. Immediately, the “freeze” could be lifted, and the problems of TV 
users, broadcasters, and manufacturers would be immeasurably simplified by 
setting up these new channels as a continuation of the present high band. 

No obstacle stands in the way to this sensible solution but a few government 
channels and an amateur band. There is nothing sacrosanct about these govern- 
ment channels, when the higher rights of the public itself are involved. 

The government has already taken for its own use 42‘ of our priceless 
spectrum, and much of this grabbing is indefensible from the standpoint of any 
present or future peacetime use. (Of course, in event of war, the government 
instantly gets all the radio spectrum!) 


KKK KKK KKK KKK 


The spectrum space from 216 to.276 MC should be cleared for TV! 

We urge if necessary a Presidential Order, setting aside any spectrum obstacles 
that have been created in the past by well-meanimg but short-sighted government 
departmental representatives. Such a Presidential Order would make the way 
clear for an adequate and continuous television band right through to channel 23. 

No greater service could be rendered to the uncounted millions of the 
American public who in a few years will be using television from coast to coast. 

Because the obstacle to such television facilities has been unwittingly created 
by the President’s own interdepartmental committee (who casually take any wave- 
lengths they want, assigning “what’s left” to the FCC for public allocation) — 

It is up to the White House to order, for the larger public good, the slight 
transfers which will clear the way for a continuous TV band. 


ONE-THIRD OF A BILLION DOLLARS—To be ex- 
pended on radio communications equipment and com- 


ponents before mid-year 1950, the three armed services 
have a total of around $375,000,000 for procurement. The 
Air Force has the largest amount—$163,000,000, a quar- 
ter to be spent for tactical electronfe systeras. $50 mil- 
lion goes for navigation aids. The Signal Corps has 
$115,000,000 with an added $15-20 million under the 
North Atlantic Pact military assistance program. The 
Navy has available $68,472,000 for communications- 
radar-electronics equipment procurement. Of this the 
Bureau of Ships’ Electronics Division controls the 
spending of $52,532,000 for equipment needs of the 
Fleet, Navy shore facilities and the Marine Corps; while 
the Bureau of Aeronautics has an allocation of $15,- 
940,000 for naval aviation. 


COMMISSION’S PLANS FOR 1950—Television, both 
color and settlement of the monochrome video alloca- 
tions and lifting of the station construction freeze, will 
occupy the major attention of the Federal Communica- 
tions Commission during probably the entire year of 
1950. Hence broadcasting, mobile radio services and 
common-carrier wire and radio communications will 
fall into a secondary place in FCC functioning. But the 
mobile safety and special radio services with their far- 


TV-antenna system for rooms of Hotel Shelton, New York City. is 
put into operation in presence of RCA’s president, Frank M. Folsom 


MESS 


Revealing at a Glance, 


reaching scope of operations in almost every major 
U. S. industry will be of sufficient importance so that 
engineer-Commissioner E. M. Webster will keep a con- 
tinuous supervision over the staff processing of mobile 
radio matters. 

Color television is still uppermost on the FCC agenda, 
but the situation has become more regularized with 
calmer and more constructive thinking by the FCC 
majority in line with the views originally set forth by 
the radio manufacturers and leading industry engi- 
neers. This has been epitomized in the adoption of the 
industry proposal of field tests. 


ANE 


CIVIL AVIATION PROGRAM—1950 will see the 
major part of the RTCA SC 31 civil-aviation program 
implemented. VHF Omniranges will be replacing the 
older LF Ranges which have served long and well. GCA 
and ILS will be installed at more airports. 

The modern aircraft, both civil and military types 
use a considerable amount of electronic equipment. A 
modern civil airliner costing up to $1,500,000 may have 
as much as $150,000 tied up in this type of accessory, 
the number of different pieces of equipmen: is some- 
times as high as 20, including that used on overseas 
flights and duplications. 

As the broadcast fields shrink, temporarily, many 
radio manufacturers may turn their attentions to this 
field and find that it is more lucrative than they ex- 
pected. The weather ships which patrol a few square 
miles of ocean for weeks at a time will be increased and 
in addition to operational equipment they will also 
carry entertainment receivers for the crews. 


NEW PLASTICS AND CAPACITORS—Several plas- 
tics have been introduced to the radio-electrical indus- 
try that seem to have promise. Teflon (DuPont) has 
good adhesion to metals, high temperature resistive 
properties (500°F) and chemical resistance, all of 
which make it suited for many unusual services. 

A survey among representative capacitor manufac- 
turers indicates that the use of titanates as ceramic 
dielectrics for capacitors to be used in “B” supply fil- 
ters is still in the laboratory stage, although values in 
excess of one or two microfarads are at hand. The usual 
difficulty—cost—does not make ceramics a serious com- 
petitor of electrolytics now. 

Survey of trends in current television sets show that 
the use of ceramics in small coupling and bypass appli- 
cations is increasing rapidly. 
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MOBILE RADIO PRESENTS BIG EQUIPMENT 
POTENTIAL—While little publicized, certain major 
mobile radio services—petroleum industry, miscellane- 
ous common carriers and the taxicab companies—in 
their recent conventions in Chicago disclosed the large 
potential of their radio equipment needs. The Miscel- 
laneous Common Carrier industry, it was estimated 
by Federal Telephone and Radio Corp., has an equip- 
ment potential of $86 million and the possibility of the 
eventual establishment of a MCC system in every city 
or town with a population of 25,000 or more. Petroleum 
industry within two years plans to double its number 
of fixed and mobile stations from the present 500 fixed 
and 6,000 mobile units, according to figures from com- 
panies which are members of the American Petroleum 
Institute. In addition, there will be a large number of 
radio and radar installations aboard tankers and tugs in 
the marine services of the oil industry. 

Radio-equipped taxicabs are now becoming so preva- 
lent, that FCC Commissioner E. M. Webster advised 
the American Taxicab Association to start immediate 
experimental use of its 10 frequencies in the 450- 
megacycle band. 

The prospects in mobile radio are being followed close- 
ly by manufacturers specializing in the field, including 
RCA, General Electric, Motorola, Philco, Link, West- 


inghouse, Raytheon and several smaller companies. 
TELEVISION 


LARGER PICTURE TUBES—tThe ever present pub- 
lic demand for a larger, brighter television picture at 
an initial lower receiver cost continues to spur the 
cathode ray tube designers. 1949 developments brought 
forth the first 16-in. metal cone direct-view picture 
tubes, the filter type face plate for reducing glare and 
halation effects, as well as the rectangular-shaped 
glass bulb designed to eliminate wasted screen area 
by providing a picture surface in the 4:3 aspect ratio. 
For 1950, major tube manufacturers indicate that metal 
coned tubes in various sizes up to 19-in. will be used 
primarily during the first half of the year with rec- 
tangular glass designs gaining increasing prominence 
as the year draws to a close. 

There is also considerable talk about increasing the 
size of metal-coned direct-view tubes from the cur- 
rent 19-in. to 23-in., (and unconfirmed rumors of 36-in.) 
and while such a size is entirely feasible with current 
production technics, applicationwise its use is ques- 
tionable because of the unwieldy cabinet dimensions 
that would be required. Larger direct-view tube sizes 
can be advantageously employed in console type in- 
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Situations of Significance in the Fields of TV and Tele Communications 


Glass necks of 16-in TV tubes are sealed to metal cones by this 
machine in General Electric’s cathode ray tube plant in Syracuse 


struments using a mirror to reflect the image to the 
viewer, but here again competition becomes a factor, 
since new developments for increased picture bright- 
ness, larger viewing angles and reduced costs are also 
promised by the purveyors of projection type receivers. 


REDUCING UNIT COSTS—Attention to special TV 
receiving tube designs that reduce unit costs is much 
in evidence for the coming months. Most of the activity 
is centering around the horizontal output and high- 
voltage flyback circuits where previously comparatively 
expensive tube types such as the 6BG6G, 1B3/8016, 
and the 5V4G had been employed. Accentuation, aside 
from cost, is also toward the miniature tube types in 
the interests of chassis space economy. Sub-miniature 
tubes, although applicable for some purposes in tele- 
vision circuits, are still not making inroads because of 
their relatively high manufacturing costs, and because 
they are difficult to handle on set assembly lines. 

In the radio field, portable battery-operated receivers 
will be undergoing some radical design changes soon 
through the development of a new line of 10-drain 
miniature type tubes. Use of these tubes that require 
only 50% of the filament current of types presently 
employed, promise longer battery life or smaller instru- 
ment designs. 
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Dise Recording System 


Solutions of many problems to bring about a fidelity range 


‘7 HILE it may not be difficult to 


record frequencies up to say 
20 KC on a modern record, there is 
no single magic expedient by which 
such a record may be considered in 
the high fidelity category. The de- 
velopment of a 20-KC_ record- 
ing system recently demonstrated 
required many factors. Since this 
demonstration at the recent Audio 
Fair of the Audio Engineering So- 
ciety was widely considered as ap- 
proaching the long _ sought-for 
standards of true fidelity, a survey 
of the details of the system may 
be of interest. Basically the devel- 
opment was centered around the 
most critical probiems of recording 
—producing the record on a disc. 
The first requirement of such a 
system, a good microphone, was set- 
tled by using a miniature type of 
condenser microphone, which was 
found adequate for picking up the 
highest frequencies needed. While 
no ‘perfect’ microphone exists 
whose frequency response is flat up 
to this point, only a nominal amount 
of correction was found to be need- 
ed to make it an ideal pickup unit. 
The amplifier system used with 
this microphone was unique be- 
cause the application of a special 
feedback system was found an in- 
dispensable link in achieving full 
dynamic range and high frequency 
registration, and still maintaining 
distortion-free grooves. With feed- 
back cutters of the later type (Fig. 
1), any impending distortion in the 
movement of the engraving stylus 
is corrected automatically. This 


is intensified by current feedback 


Fig. 2: In this amplifier, high output impedance of the 807 tubes 
in one 


complete technic of feedback con- 
trol of recording amplitudes, the 
recent development of Emory Cook, 
of the Cook Laboratories, Floral 
Park, L. I., includes a number of 
important details. This feedback 
amplifier is shown in Fig. 2. 

The system is basically concerned 
with maintaining a highly linear 
output vs input characteristic over 
a range of from 40 db below, to 12 
db over signal level. The minimum 
requirement for components in any 
broadcast type equipment calls for 
establishing a 10-12 db margin of 
safety between operating levels and 
overload. The feedback recording 
system achieves this, and unlike 
other recording systems (tape or 
disc) permits the taking of all 
measurement data at the full oper- 
ating level or higher. 


Problem of Over-Cutting 


Having then obtained a recording 
system capable of carrying over the 
normal transient +12 db program 
peaks to a record groove, a problem 
immediately arose in the form of 
transient over-cutting. Over-cutting 
in disc recording occurs in either 
one of two ways. First, adjacent 
grooves may have such high ampli- 
tudes of excursion as to meet and 
overlap. This condition has been 
found to be caused almost entirely 
by program content below 350 cy- 
cles. Second, the angle of lateral 


displacement of a groove excursion 
may be too abrupt to permit a play- 
back point to follow it. The latter 


stabilizing loop 


Fig. 3: Contrcl Panel of Q-C automatic “Computer’’ system where- 
by a larger dynamic range is obtained without groove distortion 


situation has been found to be 
caused almost entirely by program 
content in the range above 2,000 
cycles in frequency. 

This unusual condition led to the 
development by Cook of what is 
called the Quality-Control method 
of recording. It was shown that this 
was an indispensable part of the 
system demonstrated to the Audio 
Engineers. Briefly, the plan is to di- 
vide the signal from the microphone 
into three parts with filters, accord- 
ing to frequency range. The medium 
frequencies, roughly those between 
350 and 2000 cycles, (which are, by 
the way, the most important for 
producing the dynamic range) are 
not modified as is done to those 
ranges below and above these fre- 
quencies. The dividing network fil- 
ters are not sharp, having roughly 
a 6 db per octave separation rate, 
so that no noticeable change occurs 
at frequencies near the transition 
points. 

Lower frequencies pass through a 
volume limiting amplifier whose 
gain characteristics are altered by a 
signal proportional to the momen- 
tary amplitude of excursion, full 
low frequency range being permit- 
ted if the program is not too loud, 
so that groove walls can never be 
broken down. Similarly the high 
frequencies produce low amplitude 
displacements but large excursion 
angles, since each cycle of the high 
frequency signal occupies an ex- 
tremely short space along. the 
groove. A given displacement am- 
plitude for such a cycle may repre- 
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of over 20 KC described 


sent a large excursion angle. In 
the usual system this effect causes 
the stylus to be thrown violently 
from side to side and abnormal 
tracing distortion and wear on the 
groove results. 

Therefore the high frequency lim- 
iting amplifier is also under special 
control. This limiting is essentially 
proportional to the rate of change 
of the voltage producing each cycle 
being recorded. The limiting factor 
is also modified by a factor which 
depends on the RPM and momen- 
tary diameter of the groove where 
the recording is being made at that 
instant. A general layout of these 
limiting controls is shown in the 
block diagram in Fig. 4. 

The limiting that can be applied 
to the excursion angle depends on 
several factors: the recording me- 
dia, whether or not a master or an 
instantaneous playback record is 
wanted, and other factors. There- 
fore the extent of limiting was al- 
tered to fit the case. 

The low frequency amplifier has 
self-incorporated limiting controlled 
by a circuit which takes note of 
stylus amplitude (which is a func- 
tion of amplifier output) when that 
amplitude exceeds a certain pre- 
determined value. 

Actually this limiting rarely takes 
place in the usual recording, only 
during unusually loud passages. The 
low and high frequency portions of 
the program signal are thus not 
necessarily limited at the same time, 
and the cramping which usuaily 
occurs when wide dynamic range 
recording is handled, is not evident. 
The control systems whereby each 
part of the system is separately 
handled is shown in Fig. 3. 

We have now reached another 
critical stage of the problem, the 
groove and stylus characteristics. At 
this point in the system several 
changes from present normal prac- 
tice were made. First a V shaped 
groove was cut as distinguished 
from the U shape commonly used, 
the outcome of a research program 
on stylus contour improvements by 
Isabel Capps of the Frank L. Capps 
& Co., New York. It was shown that 
in the microscopic dimensions of the 
groove the recording stylus must 
shape the groove and accurately en- 
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Fig. 1: The cutter of the 
3-B system. It requires 
four leads (in addition 
to the driving circuit) 
to connect the two bal- 
anced feedback wind- 
ings to the amplifier 


grave the music in it. In order to 
function freely for microgroove 
recording, the stylus shape and size 
must be microscopically controlled. 
In Fig. 5 views of two groove shapes 
are given. 


Stylus with Multiple Facets 


The “V-groove III” lacquer re- 
cording stylus is of the anti-noise 
modulation type. This means that it 
is furnished with multiple facets 
behind the cutting edge enabling it 
to burnish the groove walls regard- 
less of the steepness of the lateral 
wavefront of the groove. While the 
importance of burnishing has been 
described before,* further improve- 
ments along this line have been ac- 
complished. The outstanding char- 
acteristics of the new stylus are 
three burnishing facets each 0.1 mil 
wide and, as the name implies, a 
V shaped contour. In Fig. 6 a photo- 
graph of the cutting edge of this 
stylus is shown with a cross sec- 


tional view near the tip. 

The advantage of this configura- 
tion is a marked reduction of load 
on the cutting head. The V shape 
reduces the load of shearing action, 
while the small burnishing facets, 
affording each other clearance, re- 
duce the load in the lateral move- 
ment. The result of this load reduc- 
tion is a fuller registration of the 
original signal both in intensity and 
frequency. 

Another advantage contributed 
by the triple burnishing facets is 
absence of modulated noise which 


bright brass passages, or break-up 
on crescendo passages. In fact dis- 
tortion is so greatly reduced, the 
dubs from originals recorded with 
the V-groove III, played back with 
a 1.0 mil stylus and re-recorded 
with a V-groove III, can scarcely 
be recognized as copies. 

As shown in Fig. 7 further ad- 
vantage lies in the fact that 78 RPM 
work at standard depth can be 
played back with either a 1.0 mil 

(Continued on page 54) 


Fiq. 4: The ©-C recording system handles the various distortion producing factors separately 
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Simple adaptation of popular receiver synchronizing circuit solves problem of 


By 


W. EE. WELLS 


& J. M. WEAVER 


Television Engineering Dept.. National Broadcasting Co., Washington. D. C. 


39K R42 25 


SYNC CLIPPER. 


Vi6 
6AC7 


EXT. HOR. SYNC 
TO SYNC LOCK AMP. 


470 

Dis 100. BEFORE 

= MODIFICATION 
OF TA-5B 


Fig. 1: Modifications to stabilizing amplifier 
to permit removal of remote sync signals 
prior to remixing with locally generated sync. 


HE Sync Lock Amplifier is de- 

signed to lock a local Syne Gen- 
erator in coincidence with a remote 
Sync Generator and thus render 
less objectionable the attendant 
loss of synchronizing signal at re- 
celvers when switches are made 
between two Sync Generators. It is 
usual practice to go to a dark screen 
before the switch is made and to 
fade up from a dark screen after 
the switch is completed. This allows 
time for synchronizing circuits in 
the receiver to lock in on the syn- 
chronizing signal transmitted after 
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the switch and before a picture re- 
appears on the screen, and hence the 
resultant disturbance of the image 
due to momentary loss of the syn- 
chronizing signal is less noticeable. 

As an additional aid in bridging 
this gap in synchronizing signal 
continuity, it is good practice to 
have the 60 cycle components of 
the synchronizing signals involved 
phased for approximate coincidence. 

If complete time coincidence be- 
tween the two signals (local and 
remote) could be maintained, it 
would be possible to preserve con- 
tinuity of the transmitted synchro- 
nizing signal and thereby eliminate 
the necessity of going to a dark 
screen during switching. From the 
standpoint of smooth program pre- 
sentation, this is of importance be- 
cause it is frequently necessary to 
switch between the local and re- 
mote pickups several times in the 
course of one program, particularly 
when presenting commercial an- 
nouncements. In addition, if the 
local synchronizing signal is trans- 
mitted continuously on either the 
local or remote picture signal (this 
requires processing the remote sig- 
nal to remove its’ synchronizing 
pulses and adding the local syn- 
chronizing signal, see schematic sync 
clipper, Fig. 1) the receivers are 
fed a relative:y more noise-free 
synchronizing signal. 

Also made available between the 
local and remote signals are lap 
dissolves, super-impositions and all 
other processes normally available 
between local cameras or studios. 

Complete coincidence is required 
between the local and remote sig- 
nal to achieve the above benefits 
and coincidence must therefore be 
on a line, field and frame basis. This 
means that even fields must coin- 
cide with even fields, etc., and in 
the final analysis that each line of 
the 525 lines in a frame of one sig- 
nal must coincide with its counter- 
part in the other signal. This com- 
plete matching is required before 
the local synchronizing signal can 


be used on the incoming signal and 
comply with FCC standards of 
transmission. 

When the required complete co- 
incidence is obtained, the lock ap- 
plied to maintain the coincidence 
must be quite rigid. Any hunting 
permitted by the lock would: first, 
render impossible the use of local 
synchronizing signal on the remote 
picture signal and, therefore, con- 
tinuity of synchronizing signal 
transmission; and, second, render 
ineffective the use of superimposi- 
tions and lap dissolves. 


Circuits 

In the operation of the syne lock 
amplifier two input signals are re- 
quired, one for locking in the oscil- 
lator,—see block diagram, the other 
for the syne mixer for alignment of 
the local and remote signals. 

The remote horizontal sync is ap- 
plied to grid pin 4 of the 6SN7 sync 
amplifier (V-5). The signal is am- 
plified further through the second 
half of the 6SN7 and applied to ter- 
minal “E” on the discriminator 
transformer to lock the oscillator 
to 31,500 cps. 

The other input singal required 
is local syne and this is applied to 
one half of a 6SN7 (V-6). The other 
half of the tube is driven from the 
cathode of V-5 thus applying re- 
mote syne. The two signals are 
mixed and applied to the output 
receptacle from the common cath- 
ode load. 

The oscillator is an extremely 
stable Hartley circuit operating at 
a frequency of 31,500 cps. The pri- 
mary of T-1 is the oscillator coil. 
This coil is closely coupled to the 
secondary winding and thus feeds a 
sine wave voltage to V-1. The fre- 
quency of the oscillator is controlled 
by a slug from the front panel. 

The sync discriminator V-1 is a 
6AL5 dual diode in a circuit which 
produces a de output voltage pro- 
portional to the phase displacement 
between two input voitages. The 
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sine wave voltages applied to the 
plates of V-1 are equal in amplitude 
and opposite in phase. The external 
syne pulse is applied to the center 
tap of T-1. The external sync pulses 
thus appear in phase and of equal 
amplitude on the diode plates. When 
the pulse and sine wave are proper- 
ly phased both diodes will produce 
equal voltages across their load re- 
sistances. However, these vo.tages 
are of opposing polarity and there- 
fore the sum of the voltages across 
these two load resistors will. be 
zero. If the phase of the pulse 
changes with respect to the sine 
wave one diode will produce more 
voltage across its load resistance 
than the other. Thus the voltage 
across the two will be positive. If 
the reverse condition exists, the 
voltage will be negative. It is obvi- 
ous that the output of the discrimi- 
nator can swing from _ positive 
through zero to negative dependent 
upon the phase relation of the syn- 
chronizing signal and the oscillator. 
The dc output is app:ied to the grid 
of V-2. 

The oscillator control tube V-2 is 
a 6AC7 connected as a reactance 
tube across the oscillator coil. A 
change in the dc output of the dis- 
criminator produces a change in 
Gm of V-2 which in turn changes 
the frequency of the oscillator. If 
the phase of the oscillator shifts 
with respect to the synchronizing 
pulse, the corresponding change in 
de from the discriminator brings the 
oscillator back into correct phase. 

The input to the 31,500 cps ampli- 
fier is transformer coupled from the 
plate of the oscillator tube. Both 
primary and secondary of T2 are 
slug tuned to 31,500 cps. The output 


Fi 
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fading composite video signals from sources controlled by different sync generators 
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3: Rear view of chassis; the phasing condenser is in the center 
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Fig. 2: Circuit diagram emphasizes lack of complex or critical components. 
the special four stator phasing condenser. 


part which is not completely standard is 


of this amplifier is transformer cou- 
pled to the phase shift circuit. The 
primary of T3 is fixed tuned to 
31,500 cps. 

The phase shift circuit consists of 
a special four stator, two rotor con- 
denser. The 31,500 cps sine wave is 
applied to each stator 90° out of 
phase, thus resulting in 360° phase 
shift necessary for complete time 
coincidence between the two sync 
generators. 

The output amplifier consists of 
one stage of amplification and a 
cathode follower output using a 
€SN7 (V-7) while the power supply 
is a typical full wave rectifier, 
5Y3GT (V-8), whose output voltage 
of 255 v. is regulated by two voltage 


Fig. 4: Front of unit. Note reset button at upper extreme left 


The only 


regulating tubes. 

Complete coincidence is required 
between the local and remote sig- 
nals and must be on a line, field and 
frame basis. With the equipment in 
an operating condition and all ca- 
bles connected to their respective 
receptacles the following steps are 
necessary for complete coincidence 
of the two signals. 

(1.) Apply a remote sync signal 
of approximately 2.5 v to the input 
master horizontal syne input. One 
method of obtaining this signal is 
from the cathode of V-6 in the TA- 
5B stabilizing amplifier. 

(2.) Check the output of the 
syne lock amplifier with a ‘scope 
to see that the oscillator is “locked” 
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MIXING TV 


SIGNALS (Continued) 
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Fig. 5: Block diagram showing typical circuit arrangement and waveforms at individual 


units. 


control installation. The composite 


In the case of a remote pickup all the equipment would be located at the master 
signal 


containing video and sync arrives via 


cable or microwave link. Sync and video are separated in the stabilizing amplifier. 


in. Apply the output to the Vertical 
input of the ‘scope and the hori- 
zontal sync input to the Horizontal 
External position of the ‘scope. By 
pressing the RESET push button the 
oscillator will no longer be locked 
in but will be ‘‘free running”. 

(3.). Check the output of the sync 
mixer by applying local sync of 
approximately 3.0 v. to the input 
receptacle marked sync input. Note 
that one sync is positive, the other 
negative. 

(4.) After the above checks have 
been made and the equipment found 
to be operating normally proceed 
to lock the local syne generator with 
the remote signal. 

(5.) Set the frequency control 
switch of the syne generator TG-IA 
to the external position. Apply the 
output of the syne lock amplifier 
to the external position of the sync 
generator. 

(6.) Apply the output of the sync 
mixer to the video input of a moni- 
tor driven with local sync, or verti- 
cal and horizontal drive pulses. 

(7.) Note on the monitor the 
horizontal and vertical phasing be- 
tween the local and remote signals. 
If the horizontal is out of phase 
rotate the phase shift condenser to 
bring them in phase. If the vertical 
is out of phase press the RESET 
push button for an approximate set- 
ting of vertical phase and rotate the 
phase shift control until the first 
equalizing pulses of both the local 
and remote signal are in phase. If 
even versus odd fields line up press 
the RESET push button again and 
allow the vertical to “roll’’ through 
one vertical frame and rotate the 
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phase shift control for the final 
alignment. A pulse cross monitor is 
also very useful for alignment of 
the two signals. The local sync in- 
put to the mixer should be nega- 
tive when using pulse cross indi- 
cation. The pulse widths may also 
be compared with a known stand- 
ard. 

It must be remembered that any 
loss of incoming signal from a re- 


mote pickup will require quick 
resetting of the frequency control 
switch to 60 cps or crystal, before 
trying to use the local sync gen- 
erator. It is suggested that the ex- 
ternal position on the sync genera- 
tor be wired to an extra common 
pole with all positions grounded 
except in the external position. This 
is necessary to prevent sync cross- 
over. 

Only two components are critical 
in the equipment, namely in the 
phase shift circuit. If either of the 
560 ohm resistors or .009 condensers 
are replaced it is recommended that 
they be measured for +1% accu- 
racy. 


Input and Output Requirements 


(1.) Remote sync, positive polar- 
ity, approximately 2.5 volts p/p. 

(2.) Local sync, positive polarity, 
approximately 3.0 volts p/p. 

(3.) Power Input 115 volts, 60 
cps. 

(4.) Syne Lock output, 45 volts 
p/p 31,500 cps sine wave. 

(2.) Syne Mixer output, (No 
load) 1.0 volt p/p positive and neg- 
ative sync pulses. 

The Syne Lock Oscillator circuit 
is the same as used in the RCA 
television receiver 630-TS except 
for a few minor changes. This oscil- 

(Continued on page 51) 


Bell Labs Engineers Recall How Name For Magazine Was Proposed In 1929 


Further evidence blasting the er- 
roneous claim by McGraw-Hill that 
“Back in 1930 McGraw-Hill coined the 
word electronics,’ (See November, 
1949 issue of Electronics, page 63) is 
now supplied by outstanding radio 
and engineering figures. 

Also direct testimony that a Bell 
Laboratories’ engineer, John Mills, in 
1929 actually suggested the term for 
U.S. use, as cited by M. Clements and 
O. H. Caldwell who adopted the term 
as a title for the new magazine being 
developed during the Fall of 1929, is 
contained in the following interesting 
statement by the president of the Bell 
Telephone Laboratories: 


Dr. Buckley Traces Bell 


Dear Dr. Caldwell: 

We have been interested in your let- 
ter concerning the origin in this coun- 
try of the word “electronics”. 

Unfortunately Mr. John Mills not 
only had retired from the Laboratories 
some years ago, but has actually passed 
away, as perhaps you know. This 
leaves us with no recourse to him. 

One of his associates, R. K. Hona- 
man, recalls Mills’ having told him 
that he had suggested the word “elec- 
tronics” for this art, but he does not 
recall having learned any of the de- 
tails or circumstances. A_ cursory 
search hereabouts and of the British 
literature has failed to reveal evidence 
of its use earlier than 1930. 


Connections 


However, in the German literature 
the corresponding German word of 
“Elektronik” was used as early as 1905 
in the sense of its being the science 
of the electron in relation to the sci- 
ence of radioactivity. You will see 
the name of an annual publication 
(“Yearbook of Radioactivity and Elec- 
tronics’) under that date, in the ac- 
companying' interesting chronology 
that Mr. Lloyd Espenschied has writ- 
ten under the title of “From ‘Elec- 
tricity’ to ‘Electronics’, a Tracing of 
the Words’’. 

Also you will see its use again in 
1914 in the announcement of an In- 
ternational Congress that was to have 
been held in Vienna in 1915 on the 
subject of radioactivity and _ elec- 
tronics. 

Under these circumstances it seems 
to us likely that the word would have 
crept into the English literature by 
1929, as you say Mr. Mills had men- 
tioned, but we simply have been un- 
able to spot it in a cursory search. 

O. E. BUCKLEY, 
President 


M. B. Long Heard Mills Propose Title 


M. B. Long of the Bell Laboratories 
was present in John Mills’ office that 
afternoon in September, 1929, when 
Mills suggested the word “electronics” 
to replace “Electrons” as an appropri- 
ate title for the new magazine which 

(Continued on page 53) 
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Desion Charts for 


Transmission Line Matching Systems 


By RUSSELL L. LINTON, JR.*, Research Engineer, Antenna Laboratory. Univ. of California 


N the design of extremely wide- 
band antennas — frequency 
ranges from three to one to ten to 
cne many compensation technics’ 
are available to the radio engineer. 
For example, the folded dipole or 
monopole may be used to double 
the number of resonances within a 
given frequency range without in- 
creasing the physical size of the 
antenna to any great extent. As is 
well known, however, such anten- 
nas present a general impedance 
level much higher than that of any 
widely used coaxial transmission 
line.” To satisfy the overall objective 
of presenting a reasonable imped- 
ance termination to the 50 to 70 
ohm transmission line, therefore, 
some matching scheme is required. 
The exponentially tapered trans- 
mission line immediately suggests 
itself. However, tapered coaxial 
transmission lines are not standard 
production items; and simulation of 
any exponential taper, with many 
standard sections of line, would 
prove more economical. It was de- 
cided to use equilength sections of 
line, N in number. 

Let the characteristic impedance 
of the nth section be Z,. (Fig. 1) 
The standard transmission line im- 
pedance is Z,; the load impedance 
tc be matched is Zx,,. The property 
of the exponential taper is expressed 
by the equation: Z, = Z,«*". (1) 
Taking the natural logarithm of 
both sides: 


log Z, — log Z, kn (2) 
But at n= N+1 (the end of the Nth 
section) Z, = &r.: 

log Zx., — log Z, = k(N+1) (3) 


Solving (3) for k and substituting 
into (2) yields: 
log Z, — log Z, (n/N+1) 

(log Zx., — log Z.) (4) 
Hence, on the log-log plot of Z,, vs. 
Zx., (Fig. 1), the curves of (4) are 
straight lines of positive slope equal 
to n/(N+1) and with their point of 


‘Mr. Linton is now engaged as a 
Research Engineer at the Dalmo 
Victor Co. in San Carlos, Calif. 
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intersection displaced from the ori- 
gin to log Zx,,=log Z, and log Z, 

log Z,. Therefore, the intersection 
point will always lie on the Z, 
Zx., line of unity slope, through the 
origin, and will be determined by 
Z,. At that point both Z, and Zs 
will equal Z.,,. 

The slopes of the following sets 
of curves are readily calculated: 


Slope n/(N+1) 
N 1] 2 nao M=4 [15 
1 ly 
2 l., 3 
3 1, 1, ‘ 
4 1s =. =, 4 
5 1, 1. 1 7 ” 


Fig. 1: On the log plot of Z, vs Zyx 


The above table can be extended 
without limit. 

Figures 2a-e are the sets of curves 
for the values of N and n indicated. 
The unity slope line is the one la- 
beled with the value of N. This line 
is to be superimposed on the line 
of unity slope in Fig. 1. Figures 2 
may be reproduced on transparent 
sheets so that the logarithmic co- 
ordinates of Fig. 1 may be utilized. 
The arrow labeled Z, is then lined 
up with the value for the transmis- 
sion line to be used. The curves then 
indicate appropriate values of Z 
for any value of Zs,, to be matched. 

For greatest convenience, values 
of Z, corresponding to standard, 


the curves of equation 4 are straight lines of 


positive slope equal to n/(N + 1) with their point of intersection displaced from the origin 
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DESIGN CHARTS 


commercially available cables 
should be selected. In Fig. 1 some 
of these values have been drawn 
in. In using the charts, the proper 
set from Fig. 2 is placed over Fig. 1. 
The designer sights along the ab- 
scissa corresponding to the load im- 
pedance to be matched. The cable 
impedances intersecting the lines of 
the transparent sheet nearest to the 
proper abscissa are noted. These are 
the best combinations of available 
cable impedances to be used in N 
equilength sections. 

Illustrative Example: 

In Fig. 3 Curve A is the measured 
impedance locus of a fat folded 
monopole. The locus centers at a 
radius of roughly three times the 
reference of 52 ohms. Using this 
value of 156 (=Zs.,) in conjunction 
with Fig. 2a superimposed on Fig. 1, 
the closest available cable imped- 
ance is 93 ohms (RG-62/U). Con- 
sidering the frequency at point 6 
on the locus the lowest to attempt 
to pull in toward the center of the 
Smith chart, the length of the 
matching cable is made one quarter 
wave length at this frequency. 
Transforming the locus of Curve A 


Fig. 3: Curve A is measured impedance locus 
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(Continued ) 


through such a length of transmis- 
sion line did not yield satisfactory 
results; so the curves of Fig. 2b 
were used with Fig. 1. 

In this case the closest compro- 
mise values are 125 ohms and 75 
ohms (RG-63/U and RG-12/U). 
Dividing the total length, a quarter 
wave length at point 6, equally be- 
tween the two types of cable, and 
transforming the locus of Curve A 
through the matching sections yie'ds 
a superior impedance locus. The 
voltage standing wave ratio from 
midway between points 5 and 6 to 
just short of point 19 is 3 or less. 

Curve B in Fig. 3 was obtained 
by repeating the above process for 
N=3. Superimposing Fig. 2c on Fig. 
1 yields: 

Zz, 125 ohms (RG-63/U) 

if 93 ohms (RG-62/U) 

Z, 6712 ohms (RG-41/U) 
In this case it was decided to length- 
en the line in an attempt to bring 
in point 5. The total length was 
made a quarter wave length at this 
frequency and the individual sec- 
tions made equal in length. Trans- 
forming the locus of Curve A 
through the resulting transmission 


of fat folded monopole. Curve B is for N—3 


Fig. 2a-e: Sets of curves for values of N and 
n indicated. Unity slope line is the one 
labelled with the value of N and is to be 
superimposed on line of unity slope Fig. 1 


line yields Curve B. The VSWR is 
now 2.5 or less from well below 
point 6 to well above point 19. Ac- 
tual measurements confirmed Curve 
B with complete satisfaction. 

1. Bennett, Coleman; Meier: ‘’Design of Broad- 
Band Aircraft Antenna Systems’ PROC IRE 
v33 #10 p671 (Oct ‘45). 


Roberts: “Input Impedance of Folded 
le’. RCA REV v8 #2 (Jun ‘47). [ 0 Victor 
Company, San Carlos, California Formerly 


Antenna Laboratory, Division of Electrical En- 
Berkeley, 


California. The results described here were 


yineering, University of California 
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made possible through the support 
by the U. S. Navy Bureau of Ships 
NObsr-39401. 


FCC Hearings on Phonevision 


Hearings will be initated by the FCC 
on January 16th on the subject of 
Phonevision, a system developed by 
Zenith Radio Corp., Chicago, in which 
TV programs are received in the home 
through the combined use of a TV 
receiver and telephone lines. 

Phonevision corcerns the transmis- 
sion of a standard television signal by 
a conventional transmitter operating 
in the VHF (Very High Frequency) 
television broadcast band. However, 
the content of the picture transmitted 
is altered at the transmitter by means 
of a device which “scrambles” the 
picture when received by a standard 
TV receiver. A special apparatus fur- 
nished to subscribers of Phonevision 
service would “unscramble” the pic- 
ture at the receiver. 
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6BN6 gated beam tubes, aside from combined functions in FM receiv- 
ers, have many other applications in such circuits as multivibrators, 
square wave generators, phase measurers, and TV sync clippers 


By A. P. HASSE, 


PART ONE OF TWO PARTS 


[* the wake of the rapid expansion 
of the FM broadcasting industry 
and in the light of an ever increas- 
ing interest in television, the manu- 
facturers of FM and TV receiving 
equipment have endeavored to im- 
prove the performance of their 
products and effect economies to 
encourage sales. 


The limiter and_ discriminator 
stages of these receivers are ones 
which are reasonably expensive 


since a relatively large number of 
components, and a comparatively 
expensive and difficult to adjust 
discriminator transformer are used. 
Considering the many circuits which 
have been deveioped for use as 
limiter, discriminator or a combina- 
tion of both, we see that most have 
features which leave something to 
be desired from one viewpoint o1 
another. 

One general type of discriminator 
which had not, until recently, found 
much commercial use is that in 
which two grids of a tube are op- 
erated in a quadrature phase rela- 
tionship at center frequency and the 
phase of one grid voltage is caused 
to vary with respect to the other, 
about the quadrature point, as the 
input frequency is varied. In this 
circuit the resultant plate current, 
when properly integrated contains 
the modulation content of the in- 
coming frequency modulated volt- 
age and this intelligence, when de- 
veloped across some plate load 
impedance, can be coupled directly 
into voltage or power amplifier 
stages. This circuit requires a sepa- 
rate limiter stage and depends upon 
the grid voltage driving the plate 
current into saturation in order to 
obtain the necessary output charac- 
teristics. 

The initial design of the 6BN6 
demonstrated the practical nature 
of a beam type tube in which a 
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Fig. 1: 
Right—enlarged drawing of the electrode arrangement 


quadrature voltage can be devel- 
oped by space charge coupling, to 
yield the discriminator circuit. The 
inclusion of a highty efficient limiter 
in the form of an electron beam 
whose current is defined by placing 
an apertured slot in the beam at a 
region of high current density, 
makes the 6BN6 limiter-discrimina- 
tor circuit possible. 

In developing this tube, the de- 
sign objective was to have two con- 
trol elements each with essentially 
a step function transfer characteris- 
tic in order to realize efficient circuit 
operation at low input levels. Oper- 
ation at low levels necessitated a 
design which would yield a well- 
defined electron beam in order to 
insure a high input transconduc- 
tance and further required that the 
input admittance of the tube be 
low so that reasonably high gain 
could be realized in the last IF am- 
plifier of the receiver. Together, 
these features make possible 
switching of the plate current be- 
tween cut-off and its limited value 
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Left—the exterior appearance of the 6BN6 is the same as a standard tube. 


showing sectional construction 


with low input signal to the re- 
ceiver. Another design objective 


was that of making a tube which 
would have essentially constant 
cathode current regardless of the 
control electrode potentials. This 
characteristic would make possible 
the use of a cathode resistor for 
developing operating bias voltage. 


Unconventional Nature 

The 6BN6 as illustrated in Fig. 1 
is unique from many standpoints. 
The electron beam in this tube takes 
the form of a sheet beam of varying 
cross section and’ current density. 
In addition there are no focusing 
or intensity controls, as are found 
in most circuits in which electron 
beam tubes are used. This requires 
accurate initial beam forming and 
focusing and further requires tube 
processing stability to retain such 
forming when there is dependence 
upon cathode emission level and 
contact potential. Of particular in- 
terest is the fact that low voltage 
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GRID #) VOLTAGE IN VOLTS 
Fig. 2: Grid-plate transfer characteristics 


electron optics are utilized which 
necessitates holding unusually small 
manufacturing tolerances. The field 
strengths in the lens systems are 
not unusually high but they are 
obtained by using low supply volt- 
ages and small interelectrode spac- 
ings which further must be main- 
tained symmetrically about a cen- 
tral plane. Since we are interested 
in gating the electron beam, a third 
factor for consideration is that there 
are major changes of space charge 
distribution when the beam is 
stopped by one of the control grids. 
With either of the grids negative, 
conditions for Barkhausen-Kurtz 
oscillations are present and we must 
prevent such osciliations from oc- 
curring. Further, space charge cou- 
pling within the tube must be uni- 
directional if the input grid circuit 
is to remain unaffected by voltages 
appearing in the quadrature grid 
circuit. 

Among the unusual features of 
the 6BN6 is that its beam creating 
accelerator shields the cathode from 
the electrostatic fields of the control 
grids. This serves to make the cath- 
ode current independent of control 
electrode potentials. Considering 
this, we see that with bias for plate 
current cutoff in the order of 2 volts, 
the voltage developed across a cath- 
ode resistor by accelerator current 
alone, is easily capable of biasing 
the tube past the cutoff voltage and 
that therefor the tube is capable of 
cutting off its own plate current 
completely. Since the beam current 
is of constant amplitude, switching 
of that current away from the plate 
circuit by making either of the grids 
negative causes the current in the 
accelerator circuit to increase yield- 
ing a negative transconductance 
characteristic to the accelerator 
electrode. The constant beam cur- 
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GATED BEAM TUBE (Continued) 


rent provides limited grid 1 and 
grid 3 currents which reach satura- 
tion at about +2 volts. The magni- 
tude of these limited currents is 
dependent upon the beam density 
and the screening area of these elec- 
trodes. 


Mechanical Considerations 

In order to satisfy our objectives, 
it is necessary to provide unusually 
complete shielding between the in- 
put and quadrature grids and also 
to provide the necessary focusing, 
accelerating, and electron lens com- 
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Fig. 3: Quadrature grid-plate characteristics 


ponents. Whenever possible, several 
electrodes have been combined into 
single mechanical structures in or- 
der to provide the minimum num- 
ber of parts in the 6BN6 assembly. 
By making these parts in such man- 
ner that mechanical symmetry is 
obtained about a plane formed by 
the center of the plate and the ver- 
tical axis of the cathode, a symmet- 
rical beam is generated. As men- 
tioned previously, extremely close 
tolerances are required not oniy of 
the individual parts, but also of the 
whole assembly. Considering that a 
space between electrodes of 0.040- 
in. is used to create an electric field 
intensity of 800 v/cm, a change in 
position of +0.002-in. represents a 
change of about +40 v/cm in field 
strength. In the critical area be- 
tween focus electrode and accelera- 
tor a field strength of approximate- 
ly 1600 v/cm exists with a spacing 
of only .015-in. The current density 
along the beam varies downward 
from 25 ma/cm* so that the relative 
importance of electronic space 
charge within the beam _ varies 
widely along its path. These two 
considerations require that high me- 
chanical uniformity be maintained 
from tube to tube if a uniform 
product is to be realized. Those 
components which are of particular 
importance in this respect § are 
shown in Fig. 1 and are the focusing 


electrode which surrounds the cath- 
ode, the accelerator slot close to the 
cathode, the lens which surrounds 
the first grid and the accelerator 


grid-accelerator region which is 
just behind the lens. As can be 
seen, half grids are used to gate the 
beam and act to shape the return 
paths of electrons reflected from 
these elements when they are nega- 
tive. The lens structure not only 
forms the beam but also acts as a 
shie.d to reduce the inter-electrode 
capacitance from the input grid to 
the quadrature grid. The last shield 
structure which surrounds the 
quadrature grid and plate serves the 
same function with respect to inter- 
electrode capacitance and helps to 
define the effective cathode of this 
system and confine the paths of re- 
fiected electrons to a definite pat- 
tern. By preventing the electron 
beam from striking the side rods 
of these grid systems, it is possible 
to limit the grid currents to maxi- 
mum values in the order of several 
hundred microamperes. 

A factor of some importance re- 
garding the transfer of the beam 
from the cathode to the plate is 
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Fig. 4: Cathode current-number 1 grid voltage 


that of maintaining low vertical 
dispersion of the beam. When the 
beam is passed through the input 
grid, the increased charge density 
between grid laterals is such as to 
cause the beam to disperse vertical- 
ly after it has passed through them. 
While the effects of this dispersion 
cancel at the center of the grid, the 
end effects are not negligible and 
can result in some loss of plate cur- 
rent. Since this loss in general ap- 
pears as additional accelerator cur- 
rent, and it is desired to keep the 
ratio of accelerator to plate current 
as low as possible, the 6BN6 has 
been designed to reduce the effect 
of such vertical dispersion. In ad- 
dition, the concentration of space 
charge between the grid laterals 
can become high enough to reflect 
some electrons approaching the 
grid, resulting in a net loss of plate 
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current when the grid voltage is 
low. This property is, of course, use- 
ful when cutting off plate current. 

In the 6BN6 design, the conver- 
gent lens formed by the focus elec- 
trode and the accelerator lips and 
the divergent lens between the aper- 
tured slot and the input grid, when 
that electrode is at low or slightly 
negative potentials, cause the beam 
to spread as it approaches the input 
grid. This action increases the beam 
area and hence reduces the relative 
space charge density between grid 
laterals. The beam is reconverged 
by passing it through an electro- 
static field which is shaped between 
the lens and the accelerator grid 
to bring the electrons to a focus in 
the region in front of the quadrature 
grid. The quadrature grid is shaped 
to give an extended depth of grid 
control so that constant transcon- 
ductance is obtained despite the 
movements of the effective cathode 
of this triode section as the potential 
of the input grid is changed. The 
plate structure is formed to obtain 
constant amplification factor for the 
triode section. 


Tube Characteristics 


The extent to which the 6BN6 
approaches the step function trans- 
fer characteristic can be seen in 
Fig. 3. For values of quadrature 
grid voltage in excess of +2 volts, 
the plate current is essentially con- 
stant. For lower grid voltages, the 
plate current is as indicated on the 
transfer characteristic curve. Note 
that this characteristic is essentially 
linear regardless of the potential of 
the No. 1 grid for any given value 
of quadrature grid potential. As has 
been indicated, two step function 
characteristics are required for dis- 
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Fig. 5: Grid #1 transfer characteristics 


criminator operation. The quadra- 
ture grid-plate transfer character- 
istic is shown in Fig. 4, and ap- 
proaches the step function reason- 
ably wel. The transconductance of 
the No. 1 grid is approximately 
3,000 micromhos at a plate current 
of 0.75 milliamperes. The transcon- 


TELE-TECH °¢ January, 1950 


Bist scnpcs a 
a 
>: 
2 oe a | TYPE 6BNG 
; F, = 10.7MC 
.S 
+—+ ts 


} 
+ 
| 
| 
VA 


2-+_-_+__+ +++ 
NO PLATE RESISTOR 


T 


+ + —+ 4+ —_+—_ ++ + © 5 


PLATE CURRENT IN MILLIAMPERES 


/ 


-200 -iS0 +00 -50 0 +50 +00 +4150 4200 
DEVIATION FROM CENTER FREQUENCY IN KC. 


Fig. 6: Plate current plotted against frequency 


ductance of the quadrature grid 
under the same conditions of opera- 
tion is approximately 1,500 mi- 
cromhos or a transconductance-to- 
plate current ratio of approximately 
4,000 micromhos per milliampere 
for the input grid and 2,000 mi- 
cromhos per milliampere for the 
quadrature grid. Considering this 
information, we see that the trans- 
fer functions satisfy our objectives 
reasonably well. 

Fig. 5 shows how cathode current 
varies with grid 1 and grid 2 poten- 
tials. It can be seen that the cathode 
current is within reason constant 
regardiess of the grid signal levels 
and consequently a cathode resistor 
can be used to develop the neces- 


sary operating bias. Another trans- 
fer characteristic of particular 
interest is that shown in Fig. 6. 
Here we see that as the input grid 
is made more positive, switching 
the plate current from the cutoff 
to the limited value, the accelerator 
current varies from a maximum 
value downward to a relatively con- 
stant value yielding a _ negative 
transconductance to the accelerator 
electrode. The change in accelerator 
current represents a negative trans- 
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Fig. 7: Schematic circuit of connections to 
6BN6 tube. Low cost components are featured 


conductance of 1,500 micromhos. 
Application of such a characteristic 
to oscillatory and “flip-flop” circuits 
is, of course, possible. 

(Continued on page 49) 


Advantages of a Continuous TV Band 


On the front cover we present Tele- 
Tech’s suggested reallocation of the 
spectrum immediately above the pres- 
ent top television channel, No. 13. At 
present the government holds the band 
216 to 220 MC, but shares it with the 
mobile aircraft telemetering service 
and development stations. The 220 
to 225 MC band is given over to the 
amateurs, and from 225 to 328.6 MC 
the government again rules supreme 
with some reservations. Until Janu- 
ary 1, 1952, at international air gate- 
ways 220 to 231 MC will be needed for 
British radar equipment. And ama- 
teurs in these areas can use 235 to 
240 MC instead of 220 to 225 MC. The 
rest of the block is for government sta- 
tions with “adequate channels to be 
reserved for civil aviation.” 

Tele-Tech proposes that the fre- 
quencies immediately adjacent to the 
top end of channel 13 and extending 
60 MC to 276 MC be made available 
for television broadcasters. This 
would add ten VHF 6 MC channels to 
the twelve existing VHF channels, 
making a total of 22. Until January 
1, 1952 it would be necessary to re- 
strict operations in the 220 to 231 band 
in international air gateways to avoid 
interference with airborne British ra- 
dar. 


The plan proposed will refund t 
the government the 60 MC borrowed 
by giving up 60 MC from 470 to 530 
MC in the UHF television band. The 
5 MC amateur band would be restored 
in the area 276 to 281 MC and the bal- 
ance of 281 MC to 328.6 MC remains 
with the government. 

If this were done no disturbance 
would be caused to the present as- 
signments in the band 335.4 to 470 MC. 
If the 60 MC band is taken from the 
government some reallocation of tele- 
metering developmental and aircraft 
frequencies might be required but 
these could be arranged in individual 
cases and would not present undue 
difficulty. For the sake of the tele- 
vision industry in general, the public 
in the unserved 40% of the country 
and in the interest of the national 
well being in maintaining employment 
in the radio industry careful considera- 
tion should be given to this plan. 

The convenience to manufacturers 
in being able to design tuning equip- 
ment to cover a continuous band 
would be very important and the time 
and expense elements involved by 
eliminating the need to design new 
front-ends for UHF would give a 
much needed impetus to the long 
range plans of the television industry. 
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United States and Worldwide 


Figures on American receiver production and use, 
industry and employment totals, as new year opens 


THE RADIO-TELEVISION INDUSTRY 


Data Covers Year Ended December 31, 1949 Total Annual Number Annual 
Investment Gross Revenue of Employes Payroll 
Radio and TV manufacturers (1200)..................... $ 85,000,000 $ 785,000,000 110,000 $230,000,000 
Radio and TV distributors, dealers, etc................... 325,000,000 1,500,000,000 150,000 325,000,000 
Broadcasting stations (2897), including talent costs......... 150,000,000 460,000,000 *23,000 200,000,000 
Commercial communication stations...................... ee = =—~CO eww eae 15,000 10,000,000 
Listeners’ radio and TV sets in use (84,250,000)........... St ehctetetutw "9 OL eee t 680,000,000 


* Regular staff — not including part-time employes, artists, etc., who number at least 30,000 more. 
t Annual operating expense for listeners’ sets, for tube replacements, electricity, servicing, etc. 


ANNUAL BILL OF U. S. FOR RADIO-TV 


RADIO SETS IN U. S.; WORLD 


: January 1, 1950 
— Ftime by Grosdeesten; 1909...........; $ 460,000,000 = United States homes with radios................. 42,000,000 
el _ resin eee te ee eee 70,000,000 Secondary sets in above homes................. 21,000,000 
Ss maen, me. to operate 84,250,000 Sets in business places, institutions, etc........... 4,000,000 
radio and TV receivers................... 300,000,000 , 
: , PUOIIIIR 5. 5 0 vs een BP Menge 14,000,000 
10,000,000 home radio receivers, at retail value. . 500,000,000 TV Sets 3,250,000 
2,700,000 television receivers, at retail value... . . 810,000,000 = nnn" eae 
Phonograph records, 225,000,000.............. 202,500,000 TOTAL sets in the United States........... 84,250,000 
Radio repairs and supplies: Total radio sets in rest of world: 
80,000,000 replacement tubes............. 110,000,000 North America, 5,500,000; South Amer- 
Radio-TV parts, accessories, etc............ 140,000,000 ica, 5,000,000, Europe, 61,500,000, Asia, 
IN at Slech E at. & sim gid hin AED sake oera nak 130,000,000 10,500,000, Australia, 2,500,000, Africa, 
NE Ane A. + ¢adstuwlkatay ken enous aon 86,000,000 
sks ck ea deeeheretrscesanncen $2,722,500,000 TOTAL sets in world.......... 170,750,000 
PRODUCTION OF CIVILIAN RADIO SETS — 1922 TO 1949 
| l | | Homes Total 
| | | Total Redio Auto with Radio Sets | At 
Total Civilian Redio Total Civilian Tubes Automobile Sets Reception Sets Radio in Use Close 
Sets Manufactured Manufectured Manufectured Equipment in Use Sets in U.S. of 
| Number Retail Value | Number Retail Value | Number Retail Velue| Valve Number | Number | Number 
1922 100,000 $ 5,000,000 | 1,000,000 $ 6,000,000 Haas peer $ 60,000,000 260,000 400,000 | 1922 
1923 | 550,000 30,000,000 4,500,000 12,000,000 ....... | 151,000,000 1,000,000 1,100,000 | 1923 
1924 | 1,500,000 100,000,000 12,000,000 36,000,000 | 358,000,000 2,500,000 3,000,000 | 1924 
1925 2,000,000 165,000,000 20,000,000 48,000,000 J sec e eens seen nese ees | 430,000,000 | 3,500,000 | 4,000,000 | 1925 
1926 1,750,000 200,000,000 30,000,000 58,000,000 | | $06,000,000 5,000,000 5,700,000 | 1926 
1927 1,350,000 168,000,000 41,200,000 67,300,000 ........ ......,.... | 425,600,000 | 6,500,000 7,000,000 | 1927 
1928 3,281,000 400,000,000 50,200,000 110,250,000 OPE | 690,550,000 7,500,000 8,500,000 1928 
1999 4,428,000 600,000,000 | 69,000,000 172,500,000 ...... keeeeeseess | 849,548,000 | .......... | 9,000,000 | 10,500,000 | 1929 
1930 3,827,800 300,000,000 | 52,000,000 119,600,000 34,000 $ 3,000,000 | 496,432,000 | .......... 12,048,762 | 13,000,000 | 1930 
1931 3,420,000 225,000,000 53,000,000 69,550,000 | 108,000 5,940,000 | 300,000,000 100,000 | 14,000,000 | 15,000,000 | 1931 
1932 3,000,000 140,000,000 44,300,000 48,730,000 143,000 7,150,000 | 200,000,000 250,000 16,809,562 | 18,000,000 | 1932 
1933 | 3,806,000 180,500,000 59,000,000 49,000,000 724,000 28,598,000 300,000,000 500,000 | 20,402,369 | 22,000,000 | 1933 
1934 4,084,000 214,500,000 | 58,000,000 36,600,000 780,000 928,000,000 _ 350,000,000 1,250,000 | 21,456,000 | 26,000,000 | 1934 
1935 6,026,800 330,192,480 71,000,000 50,000,000 1,125,000 54,362,500 | 370,000,000 2,000,000 | #2,869,000 30,500,000 | 1935 
1936 8,248,000 450,000,000 98,000, 69,000,000 1,412,000 69,188,000 500,000,000 3,500,000 | 24,600,000 | 33,000,000 | 1936 
1937 8,064,780 450,000,000 91,000,000 85,000,000 1,750,000 87,500,000 | 537,000,000 5,000,000 | 26,666,500 | 37,600,000 | 1937 
1938 6,000,000 210,000,000 ‘ 75,000,000 93,000,000 | 800,000 32,000,000 350,000,000 6,000,000 | 28,000,000 40,800,000 1938 
1939 10,500,000 354,000,000 | 91,000,000 114,000,000 _ 1,200,000 48,000,000 375,000,000 6,500,000 | 28,700,000 | 45,300,000 _ 1939 
1940 | 11,800,000 450,000,000 | 115,000,000 115,000,000 | 1,700,000 60,000,000 584,000,000 7,500,000 | 29,200,000 51,000,000 | 1940 
1941 | 13,000,000 460,000,000 | 130,000,000 143,000,000 2,000,000 70,000,000 610,000,000 8,750,000 | 29,700,000 | 56,000,000 | 1941 
1942 | 4,400,000 154,000,000 | 87,700,000 94,000,000 350,000 12,250,000 360,000,000 9,000,000 | 30,800,000 _ 59,340,000 1942 
1943 Sa tek 17,000,000 19,000,000 ees ee ay 75,000,000 8,000,000 | 32,000,000 | 58,000,000 1943 
1944 es er Fr po eS eee 85,000,000 7,000,000 | 33,000,000 | 57,000,000 | 1944 
1945 500,000 20,000,000 | 30,000,000 35,000,000, ......... ........... 105,000,000 | 6,000,000 34,000,000 56,000,000 | 1945 
1946 14,000,000 700,000,000 190,000,000 200,000,000 | 1,200,000 72,000,000 900,000,000 | 7,000,000 | 35,000,000 | 60,000,000 | 1946 
1947 17,000,000 800,000,000 220,000,000 260,000,000 | 2,500,000 150,000,000 | 1,100,000,000 9,000,000 | 37,000,000 66,000,000 | 1947 
1948 14,000,000 600,000,000 200,000,000 230,000,000 | 2,800,000 200,000,000 950,000,000 | 11,000,000 | 40,000,000 74,000,000 | 1948 
1949 10,000,000 500,000,000 190,000,000 350,000,000 | 3,500,000 240,000,000 | 1,500,000,000 | 14,000,000 | 42,000,000 | 81,000,000 _ 1949 


Figures for sets give value with tubes in receivers. In normal years, replacement tubes have run 25% to 40% of total tube production. 
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Alll figures are at retail values. (Statistics Copyrighted by Caldwell-Clements, Inc.) 
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Radio-Television Statistics, 1950 


Radio sets in use in the countries of the globe 


(International figures compiled by Dr. Arno Huth’) 


Number of sets or loudspeakers 


Latest 
Rank Country 


1 United States 61,935,500* 


available data January 1950 


Estimates for 
Remarks 


84,250,000 *Additional 5,177,100 sets 


74,000,000 incl. TV sets not in working order. (BMB) 


3,250,000 


2 Great Britain 
and Northern 
Ireland 12,017,510* 12,250,000 *incl. 162,150 combined 
Radio-TV licenses 
3 Germany 10,346,373* 11,000,000 *American Zone. 2,539,042 
(4/30/49) — British Zone 
3,752,578 (8/1/49)—French Zone 623,750 (1/31/49) 
— Russian Zone 2,600,000 (10/1/48) — Berlin 
831,003 (1/1/49) 

4 US.S.R. 8,000,000* 10,000,000 *Official figures: 5,500,000 
licenses up to 40° Long. 
East. 85 % only loudspeakers. 

5 France 6,337,193* 8,500,000 *Undeclared sets estimated at 
2,000,000 

6 Japan 7,592,625* 8,000,000 *Figures given by U. S. Dept. 
of State: 8,050,000 

7 Canada (incl. *Source: Dominion Bureau of 

Newfoundland) 3,192,370* 3,300,000 Statistics. Other Canadian 
estimates: 3,106,700 (8/49) and 3,147,600 (10/49). 
License figures 1948/49: 2,088,764 

8 kealy 2,204,580 2,500,000 

9 Crechoslovakig 2,280,017 2,400,000 

10 Sweden 2,069,094 2,150,000 

11 Australia 1,832,816 2,000,000 

12 Netherlands 1,813,454* 1,850,000 *Incl. 523,678 loudspeakers 

13 Argentina 1,704,893* 1,850,000 *Census figure. Other sources 
give 1,350,000 (AIR, 1949); 

1,400,000 (U. S. Dept. of Commerce 1/27/48); 
1,600,000 (U. S. Dept. of State 1949) 

14 Brazil 1,600,000* 1,800,000 *Source: U. S. Dept. of Com- 

merce. Declared sets 800,000 
(1948) Other estimates: 800,000 (AIR); 1,200,000 
(Guzman); 1,700,000 (U. S. Dept. of State); 2,500,- 
000 (UNESCO). 

15 Belgium 1,276,645* 1,350,000 *Incl. 72,341 loudspeakers 

16 Austria 1,200,054* 1,300,000 *Ravag 682,010 — Alpenland 
219,917 — Rot-Weiss-Rot 
205,781 — West 92,346 

17 Denmark 1,177,608 1,250,000 

18 Poland 1,054,604* 1,200,000 *Incl. 335,542 loudspeakers 

19 Switzerland 989,539* 1,050,000 *Incl. 149,562 loudspeakers 

20 Ukraine 900,000* 1,100,000 *Source: U. S. Dept. of Com- 
merce 80-85% of the audi- 
ence have only loudspeakers 

21 Mexico 849,480 900,000 

22 Cuba 700,000* 850,000 *Sources: AIR and UNES- 
CO. Other estimates: 540,- 
000 (1949) 

23 China 850,000 750,000* *Decrease likely, due to de- 
structions and scarcity of re- 
placements 

24 Norway 700,000 740,000 

25 Finland 629,907 700,000 

26 Spain 557,794* 900,000? *Number of sets considerably 
higher than licenses. Esti- 

mates by advertising agency repres. Spanish stations 
1,500,000 (1949) 

27 Chile 550,000 600,000 

28 Hungary 525,000 560,000 

29 Union of 

South Africa 497.428 550,000 

30 Colombia 450,000 500,000 

31 New Zealand 434,014 450,000 

32 Korea 374,000 420,000 

33 Portugal 187,385* 400,000? *Number of undeclared sets 
estimated at 200,-300,000 

bringing total to 390,000 (U. S. Dept. of Commerce) 
or 500,000 (Administr. Director of Radio Nacional. 
Lisbon) 

34 Uruguay 300,000* 350,000 *Source: AIR and UNESCO. 
Estimate by U. S. Dept. of 
State: 230,000 (1949) 

35 India 300,000 325,000 

36 Yugoslavia 260,000 300,000 

37 Eire (Ireland) 273,824 290,000 

38 Turkey* 232,475 260,000 *European and Asiatic areas. 

39 Rumania 226,000 250,000 

40 Bulgaria 205,000* 210,000 *Incl. 5,000 loudspeakers 
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Number of sets or loudspeakers 
Latest Estimates for 
available data January 1950 


Rank Country Remarks 


200,000 


41 Egypt 183,000 

42 Venezuela 175,000 200,000 

43 Algeria 163,877 190,000 

44 Bielorussia 86,000* 180,000 *At least 80 to 85% of the 
audience have only loud- 
speakers 

45 Peru 150,000 175,000 

46 Bolivia 150,000* 160,000 *Source: UNESCO. Other 
estimates: 50,000 sets 

47 Hawaii 140,000* 150,000 *Source: Pan American B.C. 
Co. 

48 Greece 120,000* 150,000 *High percentage of unde- 
clared sets 

49 Puerto Rico 128,900* 140,000 *Figures by WIBS, Puerto 
Rico. Other estimated: 
85,205 

50 Israel 104,400 125,000 


51 Dutch East Indies 
& Indonesia 


*Figures apply to Dutch East 
101,868* ?* Indies. Estimates for Indo- 
nesia 100,000 (1949, U. S. Dept. of State). No re- 
liable estimates possible for 1950 because of recent 
armed conflicts in this country 
52 French Morocco 100,985 120,000 
53 Pakistan 75,000 120,000 


54 Paraguay 80,000* 85,000 *Source: UNESCO. Census 
1945: 74,000 sets. 
55 Latvia 50,000 75,000* *Many loudspeakers 
56 Iran 60,000 65,000 
57 Panama 47,000 60,000 
58 Tunisia 44,869* 60,000 *Undeclared sets, 56,000 
59 Luxemburg 48,944 55,000 
60 Iraq 45,000 50,000 
61 Iceland 41,000 50,000 
62 Malaya and 38,604* 50,000 *Estimates supplied by British 
Singapore official sources, not including 
unlicensed sets. Figures given by U. S. Dept. of State 
72,000. 
63 Estonia 35,000 50,000* *80% loudspeakers 
64 Lithuania 32,600 50,000* *Many loudspeakers 
65 Albania 40,025 45,000 
66 Philippines 35,000 45,000 
67 Siam (Thailand) 36,000 40,000 
68 Ecuador 35,000 40,000 
69 Costa Rica 32,000 40,000 
70 Dominican 
Republic 29,808 40,000 
71 Guatemala 29,798 40,000 
72 Lebanon 31,000* 35,000 *Source: UNESCO. Estimate 
by U. S. Dept. of State 
22,000 sets (1949) 
73 Hong Kong 30,610 32,000 
74 Syria 30,000 32,000 
75 Malta 28,500* 30,000 *Incl. 14,500 loudspeakers. 
76 Ceylon 23,000 25,000 
77 Honduras 20,000* 25,000 *Sources: UNESCO sand 


AIR. Figures given by U. S. 
Dept. of State 7,000 (1949) 
78 Lybia 27,000 20,000 *Decrease likely due to war- 
time destructions. 
79 French Indochina 18,000 20,000 


Additional Countries and Set Estimates for 1950 
80—Trinidad and Tobago, 18,000; 81—Netherlands West Indies, 16,500; 
82—El Salvador, 16,000; 83—Southern Rhodesia, 15,000; 84—Spanish 
Morocco, 15,000; 85—Kenya, 12,000; 86—Belgian Congo, 12,000; 
87—Tanger, 12,000; 88—-Burma, 12,000; 89—Jamaica, 12,000; 90— 
Monaco, 11,000; 91—Canary Islands, 11,000; 92—Nigeria, 10,000; 
93—Saudi Arabia, 10,000; 94—Nicaragua, 10,000; 95—Gold Coast, 
9,000; 96—Mozambique, 9,000; 97—Eritrea, 9,000; 98—Angola, 8,000; 
99—Ethiopia, 8,000; 100—Cyprus, 7,000; 101—British Guiana, 6,500; 
102—Afghanistan, 6,500; 103—Madeira, 5,500; 104—Bermuda, 6.000; 
105—Maurituis Islands, 5,000; 106—Barbados, 5,000; 107—Dakar 
(French West Afrika), 4,500; 108—Haiti, 4,000; 109—Curacao, 4,000; 
110—Gibraltar, 2,400; 111—Bahamas, 2,250; 112—RMartinique, 2,250; 
113—Dutch Surinam, 2,200; 114—New Caledonia, 2,150; 115—Sierra 
Leone, 1,850; 116—Fiji Islands, 1,700; 117—Tanganyika, 1,200; 
118—Brit. Honduras, 1,200; 119—Liberia, 1,200; Less than 1,000 sets 
(or loudspeakers): Guadeloupe, North Borneo, Northern Rhodesia, French 
Somaliland, St. Vincent, Transjordania, and Uganda. 


1See also “Status of Broadcasting Overseas” by Dr. Huth, TELE-TECH, 
January 1947. 
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Packing Delicate Test Instruments 


ELICATE communication test- 

ing equipment that must be ac- 
curate to within one part in 10,000 
upon arrival at destination pre- 
sented a packing and shipping prob- 
lem that has been successfully 
solved at the Palo Alto, Calif. plant 
to the Hewlett-Packard Co. 

After considerable experimenta- 
tion with various types of contain- 
ers and methods of packing it was 
discovered that shipping damage 
was a minimum when the equip- 
ment was packed in wirebound 
boxes designed to absorb the bulk 
of shipping shocks and jars. 


In assembling all-bound packing box, one 
piece wrap-around “mat” forms four sides. 
Ends are attached by inserting their wire 
loops through slots beneath “mat” end.cleats 


26 


For MANUFACTURERS - new 


Practical suggestions for increasing production, 


Edited by BERNARD F. OSBAHR 


The various test instruments 
weigh up to 50 pounds and each 
unit is generally of high value, some 
worth hundreds of dollars. Ship- 
ping room economies result be- 
cause of the the ease and speed with 
which wirebound boxes are assem- 
bled and packed, their relatively 
low tare weight, and the small space 
they require for storage before use. 

In assembling the box the one- 
piece wire- bound wrap - around 
“mat” is folded to form the four 
sides and the ends are attached by 
inserting their wire loops through 
slots beneath end cleats of the 
‘‘mat”. In packing, a bed of excel- 
sior is laid on the bottom of the 
box, the equipment is wrapped in 
heavy paper and placed on the ex- 
celsior, and then the rest of the box 
is tightly filled with more excelsior. 
The cover of the all-bound box is 
easily closed and fastened by en- 
gaging and bending the opposing 
wire loop fasteners. Assembling the 
shipping box, wrapping, packing, 
closing the container and labeling 
requires six to eight minutes. Over 
40,000 shipments from the Palo Alto 
plant using this method were made 
with insignificant damage. 


Leak-proof Tube Fittings 


em of the advantages of the 
7 “Swagelok”’ fittings made by the 
Crawford Fitting Co., Cleveland, 
Ohio, are apparent in the accom- 
panying cross-sectional drawing. 
For example, the tubing is sup- 
ported rigidly over the entire length 
of the fitting. Also this new type 
of fitting provides leak-proof seals 
at three separate points. Two fer- 
rules and a threaded chuck clamp 
tightly around a tube with no dam- 
age to the tube wall. There is vir- 
tually no constriction of the inner 
wall so that turbulence is held to a 
minimum. Tests have indicated that 
the tubing will burst before these 
fittings develop a leak. 

These fittings require no dis- 
assembly before use. Neither is it 
necessary to perform any prepara- 
tory steps on the tubing itself. The 
“Swagelok” is simply fitted onto the 


Cross sectional view of new type leak-proof 
tube fitting which requires no dis-assembly 
before use and does not involve any prep- 
aratory steps to be taken on the tubing itself 


end of a tube, given one-and-one- 
quarter turns and the assembly is 
ready for service. Another impor- 
tant feature is that the tubing re- 
mains stationary throughout the 
brief and easy tightening operation 
—no damaging torque or twisting 
is transmitted to the tube. 

‘“‘Swagelok”’ fittings were recent- 
ly made available in Monel. They 
are also made in other commonly 
used alloys, such as brass, a:umi- 
num, stee! and stainless steel. 


Aligned Connector Contacts 


OLDERING wires to contacts in 

AN connectors can become a2 
tedious and costly process, espe- 
cially when the larger connectors 
with a multiplicity of contacts are 
used. To facilitate soldering, thus 
cutting the time and expense in- 
volved, Amphenol has made it a 
practice to assemble AN connectors 
with the solder pockets all facing 
in one direction. There is no hunt- 
ing and aligning of contacts on an 
Amphenol connector. The contacts 
all face one way, will not twist or 
turn and are infinitely easier to 
solder than when they are free to 
rotate in the insert. 

Illustrated herewith are the two 
types of inserts with contacts. To 
the left is the ordinary style show- 
ing the helter-skelter manner of 
placing contacts. On the right is the 
Amphenol style with all solder 
pockets fixed and facing in one di- 
rection ready for the soldering iron. 

Another refinement of Amphenol 
connectors is the size No. 20 con- 
tact. Those who have struggled in 
an attempt to solder a No. 20 wire 
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Diagrams showing (left) ordinary style con- 
nector insert with contacts and (right) Am- 
phenol style connector where all contacts are 
aligned and the solder pockets enlarged 


to the .046 in. solder pocket in the 
ordinary No. 20 contact know how 
exasperating the small cup can be. 
Amphenol has made its No. 20 con- 
tacts with a .077 in. solder pocket 
to minimize grief on assembly lines 
and speed up production. 


Cold-welding Non-ferrous Metals 


METHOD of welding metals by 

pressure at room temperature 
or cold pressure welding has been 
developed by the General Electric 
Company, Ltd., of England. This 
process, controlled in the United 
States by the Koldweld Corporation, 
10 East 40 St., New York 16, N. Y.., 
can be successfully applied to sev- 
eral types of non-ferrous metal — 
aluminum, duralumin, cadmium, 
lead, copper, nickel, zinc, and sil- 
ver. However, for the present its 
most important application is for 


cold welding of aluminum. 

The aluminum surfaces to be 
welded must be entirely free from 
the film of oxide, which begins to 
form on aluminum immediately 
after it is exposed to atmosphere. 
Although thin by ordinary stand- 
ards, this film will prevent welding, 
but it is easily removed by a simp:e 
method, such as scratch brushing. 

Once removed, the oxide film re- 
forms comparatively slowly, and 
satisfactory welds can be made sev- 
eral hours later, provided that the 
cleaned surface has not meanwhile 
been contaminated by moisture or 
grease. Even the contamination 
caused by handling the material 
will invariably prevent formation 
of a satisfactory weld. 

In the cold pressure process of 
welding, the metal is made to flow 
away from the welding point as the 
too.s are brought together. It is per- 
haps surprising that the rate of ap- 
plication of the pressure does not 
appear to affect the strength of the 
weld, and that good welds can be 
made with tools giving either a slow 
squeeze or an impact. However, the 
shape of the tool is most important. 

From the runs so far carried out 
with suitable die materials, there 
has been very little evidence of die 
wear. In many applications, how- 
ever, it will be possible to counter- 
act the effects of such wear by 
occasionally resetting the die clo- 
sure. 

Three somewhat different tech- 
nics have been evolved—the straight 
weld, the ring weld, and the con- 
tinuous seam weld. 

The straight weld can be used for 
box seams, for sealing tube ends, 
and for other forms of lapped joints; 
almost equivalent to butt-welds. 


Production of TV receivers at the DuMont 
plant in E. Paterson, N. J.. is facilitated 
by insertion of ball-plate sections at vari- 
ous points along the roller conveyors. These 
plates enable a full 360° turn of the cabinet 
and thus permit operators to work from both 
sides of the lines in installing chassis, CR 
tubes, back covers, etc. 


The ring weld can be used for 
sealing the end of a flanged tube. 
and several other applications. It 
may be used for joining a flanged 
tube to a plate for making hose 
connections, or two discs may be 
joined together to form an air pres- 
sure cell. Wheels also may be con- 
structed, by taking advantage of 
the natural flow of the material, to 
form the shape. 


Readers are invited to contribute 
their own suggestions which should 
be short and include photographs or 
rough skteches. Our usual rates will 
be paid for material used. 


(Left) Hermetically sealed containers that have been formed by the Koldweld process. Steps shown are: flanged tube before welding: 
after welding: excess metal trimmed off; weld dressed over. (Center) Micro section of typical weld shows lines of flow and absence of 
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weld line. (Right) Tensile test experiments that were made up in 20 s. w. g. half-hard aluminum, with typical tears illustrated below 
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gories: a simple high-pass filter that 


posts of the receiver to cut out sig- 
nals below the TV band, and a low- 
pass equivalent for amateurs and 
others connected in the transmitter 


Practical Filters for 


Two-section high-pass m-derived filters prove highly effective 


RESENT television facilities are largely confined to urban areas for 

economical reasons. Unfortunately, built-up areas where audiences 
large enough to be prefitable exist, are generally saturated with inter- 
ference — particularly the harmonic radiations from radio services 
operating at lower carrier frequencies. The net total of all such sources 
is generally referred to by the public as either “diathermy” or else 
“amateur” interferences (to the disgust of those operating in these 
particular fields). The amateurs particularly, whose reputations having 
been tarred with such adverse publicity, right or wrong, have been con- 
cerned with many developments aimed at reducing or eliminating causes 
for such complaints as are justified. 


A simple filter seems to give a notable improvement to reception in 
troublesome areas. Particular value has been found for a high-pass filter 
attached to the receiver that effectively cuts out all signals having 
frequencies below the television band. This report covers the design, 
construction and use of filters resulting from a study of the problem. 


bing eigen interference filters 
fall into two separate cate- 


output circuits to pass band fre- 
quencies below TV. Marked im- 
provements in picture quality with 
can be connected at the antenna these filters have been noted. A 
unit of the first type must be sim- 
ple, cheap and easy to install so 
that its application to the receivers 
in an area is not handicapped by 


— 
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costs. On the other hand, the low- 
pass equivalent must be entirely ef- 
fective, and such matters as com- 
plete shielding, highest quality com- 
ponents, etc., are uppermost. 

Direct application of well-known 
filter formulas is made, using two 
or more “m” and “k” type sections. 
The components are simple, air 
spaced coils of a few turns; some 
small capacitors and the necessary 
shielded can and terminals. Two 
general forms take care of most of 
the high-pass receiver designs: for 
a 300 ohm twinex lead, and for a 
75 ohm coaxial. Factors known are 
the terminal impedance, cut-off 
frequency, and, from standard prac- 
tice, simple circuit configurations 
that produce a good low frequency 
attenuation. It is also convenient to 
be able to use standard values of 
fixed capacitors—those readily ob- 
tainable. The high pass application 
is based on a two. section m—der- 
ived filter, having two T type half 
end sections and a T type intermedi- 
ate section with a cut-off at 40 MC. 

Fig. 1 shows the resulting con- 
figurations for (a) a high-pass filter 
for receivers with balanced input, 
and (b) a 75 ohm coaxial line in- 
put. The commercial (Eldico) ver- 
sions of the filters (a) and (b) are 
shown in Figs. 4 and 5. The coils 
shown can be air wound coils, self 
supported to reduce their capaci- 


Fig. 1: Basic diagram of balanced line (left) 
and unbalanced cable filters (right) 


Fig. 2: (below) Typical forms of television 
interference due to signals of low carriers 
are reduced by high pass filters of type de- 
scribed. (Photos by Sylvania Electric Products 


TELE-TECH °¢ January, 1950 


tances, and hung by their leads, or 
can be spaced wound on forms. No. 
20 enameled wire has been found to 
be satisfactory for coils wound on 
insulated tubes and #16 bus wire 
is for self supported coils. The ca- 


pacitance of all components with 
respect to the shield should be min- 
imized and equalized. 

Excessive coupling between the 
coils should be avoided. Some de- 
signers may prefer to mount the 
coils with their axes at the well 
known ‘‘magic angle’ so common 
on TRF receivers produced in the 
“20's”. Here an angle of about 50 


Fig. 4: Practical adaptation of filter technics 
in commercial TV receiver filter for use with 
300 ohm line by Eldico 


is Maintained between the axes of 
the coils (which are parallel) and 
an imaginary line connecting their 
centers. (The exact angle is one 
having a tangent equal to y 2.) 

In mounting, such a filter is con- 
nected in the antenna lead as close 
as possible to the TV set input 
jacks. The case (shield) is usuaily 
grounded to chassis, although with 
some receivers it may well be left 
floating. The filter causes little in- 
sertion loss in the TV bands and 
in some cases is installed as a gen- 
eral principle on the chassis by the 
service man before delivery to a 
customer. Table 1 gives the equa- 
tions by which the filter arrange- 
ments shown can be computed. 
Here R equals the line impedance, 
each way, and F is the cut off 
frequency in megacycles. The val- 
ues derived are in microhenries 
and microfarads. In practice ca- 
pacitors having *10% of these val- 
ues and coils based on either Q- 
meter or inductance formula values 
will operate satisfactorily. 
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Minimizing TV Interference 


as low-cost attachments for existing television receivers 


Other designs can be made up for 
the filtering interfences from TV 
bands 7 to 13 should a separate 
dipole connection be available on 
the receiver. Here a cutoff of 167 
MC can be assumed. 


) t 


Fig. 5: High pass filter for 75 ohm coaxial 
cables, manufactured by Eldico 


The second part of the job con- 
sists of a low-pass filter design 
suitable for use on amateur trans- 


a —_ 
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Fig. 6: Commercial heavy duty form of 


low pass filter illustrated in Fig. 3 


mitters operating at 10 meters or 
higher, where antenna radiation at 
the fundamental and its harmonics 
are prone to cause TV interference. 
Installed between the set and the 
antenna, or the antenna tuning cir- 
cuit, it effectively cuts off all radia- 
tion above 40 MC. This filter differs 
from the preceding designs in two 
ways: it uses a low-pass circuit 
conformation and it must have 
heavy enough components to han- 
dle the transmitted power. Several 
(Continued on page 48) 
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Fig. 3: Practical version of low pass filter suitable for use with transmitters operating at 


lower than television frequencies is shown in diagram above. 


Circuit constants depending 


upon line imedance and cut-off frequency (F) are given in the table below 


Ly Le Ls Le Ls C, Ce Cs 
FIG la 0.26 R/F| 0.08 R/F oo wz eg O.1S/RF 0.2ARF or 
FIG 18 | ozer/F| o.oers# | we ar 0.15/RF 0. RF a 
FIG 3a | o17R/F]o.o36R* | o255R4 |o.286R*F|a298 R/£ | 0.0954F | oie kr | 0.2554F 
R= OHMS LINE IMPEDANCE Fe FREQUENCY IN MEGACYCLES 
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Single Pulse Recording 


Pulse-by-pulse photographing technics which reveal many 


By LAWRENCE C. MANSUR, 


fir Force Cambridge Research 


Laboratories. Cambridge 39, Mass. 


| URING preliminary investiga- 

tions at Cambridge Field Station 
of the limitations of Moving Target 
Indication, it became evident that a 
thorough study of the radar return 
from various fixed and moving tar- 
gets was required. Conventional 
“A” scope observation and photog- 
raphy was found to be inadequate 
for this purpose since the informa- 
tion is integrated on the eye or film 
and rapid changes are not recorded. 
The advantages of sing:e pulse pho- 
tography, where each video return 
is recorded, was apparent. For- 
tunately, commercially available 
equipment, with but minor modifi- 
cations, proved suitable for photo- 
graphing repetition rates as high as 
4000 pps, and sweeps as fast as 5 
microseconds. This’ technic has 
proved of great value in the study 
of fluctuations of radar echoes. 

Separate photographs of succes- 
sive video pulses have been made 
as early as 1942 by Lawson at Ra- 
diation Laboratory.’ At that time 
propeller modulation was _ studied. 
Later work of Goldstein*:*:' and oth- 
ers increased greatly the knowledge 
of fluctuations of so called fixed 
targets. Improved technics, to study 
changes in the pulse shape as well 
as amplitude, has fostered new in- 
terest in pulse-to-pulse photogra- 
phy, particularly as applied to the 
analysis of the limitations of MTI 
equipment and _ tracking-while- 
scanning circuitry. 

The radar used in these tests is 
a preproduction AN/CPS1 equipped 
with MTI, located at Bedford Air- 
port, Mass. Its constants are (1) 
Beam width 1°, (2) Pulse repetition 
frequency, 300 pps, (3) Peak power, 


moving target indication 
> used for the detection of moving 
ire surrounded by numbers of 
through the 
-ho pattern trom 


comparison of an 
1 succession of pulses. In 
ne form the echo pattern is delayed until an- 
ther has arrived and the two are superimposed 


with correct phase so that the “‘fixed’’ parts 
ire canceled. Valuable information is obtained 
Dy recording these echoes on film. 


LTHOUGH the photographic technics described in this article were 
initiated for the purpose of investigating fluctuations of “fixed” 
targets and their effect on MTI operation, they are finding application 
to many other research problems. Single Pulse Photography promises to 


be of great assistance in: 


1. Design of Air-Traffic-Control Radars that use high scanning rates 


with narrow antenna patterns. 


2. Location of desired Radar Signals in presence of noise. 
3. Adjustment of oscillators providing high r-f power in the centi- 


meter wave bands 


4. Distortion determination on supersonic delay lines for MT! and 


computer use. 


800 kw, (4) Pulse width, 2 micro- 
seconds, (5) Noise figure, 12 db, and 
(6) r-f wave length, 10.7 cms. 
The coherent MTI utilizes a lim- 
iting receiver with balanced phase 
detector. The coherent oscillator 
operates at 30 MC. The local oscil- 
lator is stabilized by a high Q echo 
box. A mercury delay line operat- 
ing with a 10 MC carrier frequency 
is incorporated in the cancellation 
circuits. Trigger stability is assured 


we 


Fig. 1: Equipment installed at radar target. 
Oak Hill, Harvard, Mass. This equipment 
records photographically the stability of 
the incident radar signal after 14-mile jump 


by using a second mercury delay 
line in the trigger generation cir- 
cuits. 

The target chosen for these studies 


(Oak Hill, Harvard, Mass., 14.2 
miles away) presents an abrupt, 
heavily wooded face towards the 


radar. The slope is such that the 
range displacement of the upper 150 
ft. is 3/10 mile (1.5 pulse widths). 
Several buildings of Harvard Uni- 
versity, Department of Astronomy, 
are on the hill facing the radar. At 
the peak of the hill there is a 75 


ft. steel fire-warden’s tower. The 
average of the maximum amplitude 
of the signal is 58 db above mini- 
mum discernible. 


Monitor Signal Photographed 


receiver-indicator 
instability a monitor signal pro- 
duced by a 10 cm pulsed signal 
generator is photographed simulta- 
neously with the radar signal. This 
signal is fed into the wave guide 
ahead of the T/R tube. A series of 
still photographs is taken on the 
first few feet of film while the sig- 
nal generator is attenuated by fixed 
steps. Thus a r-f power vs. deflec- 
tion amplitude scale is obtained for 
each 100 ft. reel of film. 
Preliminary photographs of suc- 
cessive pulses indicated large pulse- 
to-pulse fluctuations. To assure that 
these changes were inherent in the 
target and not produced in the 
radar, particular care was taken to 
stabilize the radar itself. By field- 
strength measurements at the tar- 
get and the radar antenna was 
slowly turned and secured where 
the signal was a maximum. 
Voltage-regulating transformers 
were connected to the receiver, the 
signal generator and the oscillo- 
scopes. Batteries were used as a 
bias-gain-control source for the re- 
ceiver and also to obtain reflector 
voltage for the klystron of the sig- 
nal generator. Since a cancellation 
ratio of 30 db is obtainable in the 
MTI, it was assumed that the local 
oscillator, the coherent oscillator, 


To detect any 


| and the trigger stability would not 


be limiting factors. 
The DuMont: 248A oscilloscope 
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used is equipped with the 5RP11 
cathode ray tube for photographic 
recording. However, in order to ob- 
tain well-exposed negatives with a 
5 microsecond sweep, it was found 
necessary to modify the oscilloscope 
so that post-accelerating voltages up 
to 30 KV from a DuMont type 286A 
source could be applied. The three 
voltage divider resistors were re- 
placed by 25 megohm 20 watt re- 
sistors enclosed in a drilled poly- 
styrene block and mounted under 


Fig. 2: Camera and mount for photograph- 
ing three’ oscilloscopes simultaneously 


the vertical amplifier control shaft. 
All high voltage leads were replaced 
with the RG84 cable from which 
the outer covering and shield had 
been removed. After the required 
connections had been made, five 
polystyrene plugs were cemented in 
place to seal the block, no plug being 
inserted at the ground terminal of 
the divider. The metal shaft on the 
Y amplifier switch was replaced by 
a lucite rod. Several coatings of 
Formvar enamel were applied to 
the cathode ray tube near the bond 
terminals and also to the Y posi- 
tioning potentiometer. With these 
modifications no trouble from spark 
or corona discharge was experi- 
enced. By increasing the X axis 807 
cathode resistor to 620 ohms 10W 
and the plate load resistors to 12K 
25W, a maximum X deflection of 
3% in. was obtainable at 30 KV. 
No modification was made to the Y 
amplifier as a deflection of 1% in. 
was sufficient. 

A phantastron circuit was used to 
delay the sweep on the oscilloscopes 
so that only the range adjacent to 
the target was displayed. The signal 
generator was similarly delayed. 

Two types of cameras were used 


TELE-TECH °¢ January, 1950 


Of Radar Displays 


propagation variations in moving target indicators 


The DuMont Type 314 with a maxi- 
mum film speed of 5 ft/sec. permits 
suitable spacing between sweeps 
when the pulse repetition frequency 
is 300 pps or lower. This camera has 
provisions for making still photo- 
graphs and therefore it is simple to 
photograph a data card and make a 
record of the signal generator cali- 
bration pulses. 

For high repetition rates or for 
photographing more than one trace 
the General Radio type 651AE cam- 
era is required. Ample separation 
of sweeps occurring as rapidly as 
2000 per second is possible with this 
camera using Eastman Kodak Lina- 
graph Ortho film. 

Since the target hill is located at 
the end of a 14 mile valley it was 
suggested that fluctuations observed 
in the radar echo might be due to 
variation in propagation and in par- 
ticular by interference of multiple 
paths. In order to monitor the one 
way signal, photo recording equip- 
ment was installed at Oak Hill. A 
small parabola with dipole was 
mounted above the tree line on the 
steel fire warden’s tower. 

Five hundred feet of RG-17-U 
cable connected the dipole to a T/R 
cavity and hence to a receiver whose 
video output both triggered the os- 
cilloscope sweep and, by means of 
a one microsecond delay incorpo- 
rated in the 248A oscilloscope, was 
presented on the Y axis. A 10 cm 
pulsed signal generator was trig- 
gered at the same time and its out- 
put was inserted into the r-f cable 
ahead of the T/R cavity. The con- 
tinuously-adjustable delay in the 
signal generator permitted placing 
the artificial signal adjacent to the 
radar signal. The calibration of de- 
flection vs r-f power was done in 
the same manner as at the radar 
site. 

A second dipole with reflector was 
mounted at the base of the tower 
below the tree line. The signal re- 
ceived by this dipole was fed into 
a second 10 cm receiver and then 
delayed by an additional four mi- 
croseconds prior to presentation on 
the oscilloscope. So three signals 
are displayed: the received pulse 
from a free-space path, the received 
pulse after scattering by the foliage, 
and a signal-generator pulse. The 
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Fig. 3: Sections from film containing 3600 
shets, wooded hill and signed generator 
pulse. Parts a to g are at intervals of about 
one second apart. Continuous change in 
amplitude and shape of successive pulses 
are shown. At interval g the shape was re- 
turning to the avprox. conditions of a 
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equipment used at Oak Hill is 
shown in Fig. 1. 
To assure position identification 


between the individual pulses pho- 
tographed at the two locations, a 
code was utilized. Approximate syn- 
chronization of the starting times 
for the two cameras was obtained 
by radio communication. In addition 
a motor driven rotary switch was 
inserted in series with the trigger- 
ing circuit to deactivate the radar 
for one or two pulses at random 
intervals. Exact correspondence be- 
tween the two films was easily ob- 
tained by observing the occurrence 
of the missing sweeps. 


3 Oscilloscopes Photographed 

For the analysis of MTI operation 
it is advantageous to have simulta- 
neous photographs of normal video, 
coherent (phase sensitive) video, 
and MTI cancelled video. Although 
synchronization of three cameras is 
possible, it is inconvenient to com- 
pare three separate films. An optical 
system was devised whereby the 
General Radio camera photographed 
three oscilloscopes simultaneously. 
The oscilloscopes were mounted on 
a large table 90° apart and facing 
inward. The camera was placed at 
the fourth quadrant. Because the 
oscilloscopes were at slightly differ- 
ent levels, the three traces were at 
different heights. Two front sur- 
faced mirrors each 6 x 1% in. were 
placed to reflect to the axis of the 
camera the sweeps of the two ad- 
jacent oscilloscopes, while the third 
oscilloscope was photographed di- 


Fig. 4: Record of signal incident to radar 
target. Only minor changes are evident in 
free path signal (left), but that arriving 
below the tree line is fluctuating rapidly 
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SIGNAL RECEIVED 
BY DIPOLE MOUNTED 
BELOW TREES 


SINGLE PULSE RECORDING 


(Continued) 


rectly. The film speed of the GR 
camera is sufficient to give ample 
spacing between successive groups 
of three images. The location of the 
camera and mirror frame is shown 
in Fig. 2. A light tight hood is 
lowered over the equipment when 
photographs are being taken. 


Normal Video Fluctuations 

The oscillograms in Fig. 3 are 
sections from one roll of film, where 
the total exposure time was 12 sec- 
onds, which in turn means that 3600 
pulses were photographed. In each 
case the start of the sweep was 
delayed to include the range adja- 
cent to the target. The total fluctu- 
ation of the signal generator is 
under +1 db indicating a good over- 
all stability while the signal varies 
by 15 db. 

Of particular interest in this fi-m 
is the change in pulse shape and in 
pulse amplitude which occurs as a 
function of time. The total time 
elapsed is slightly over six seconds 
for the series reproduced here. Dur- 
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Fig. 5: Radar echoes produced by the pulses 
of Fig. 4. Amplitude changes between 
pulses exceed 7 db, while those received 
above tree line at the target remain constant 


ing this interval the pulse changes 
from a positive slope to a maximum, 
to a negative slope, and to a two 
spiked minimum. A similar cycle 
of changes occurs again during the 
next six seconds of film exposure. 
At the time this film was exposed 


the deciduous trees were bare of 
foliage. A wind of 14 mph was 
blowing. 


Fig. 4 shows the pulse arriving at 
the target while the corresponding 
radar echoes produced by these 
pulses is shown in Fig. 5. In Fig. 4 


Fig. 6: Coherent (phase sensitive) video 
showing return from aircraft approaching 
wooded hill all from one 100’ roll of film. 
Changes in amplitude and polarity of aircraft 
signal are produced by its motion. Signal 
from the hill shows no change between 
pulses. The far section of the signal from 
the hill is believed to be caused by the 
steel fire tower. Sweep length 25 micro 
seconds. Second group of pulses taken 6.0 
seconds after top plate when aircraft was 
directly above the near portion of the hill. 
Third group shows pulses taken 2.3 seconds 
after last. The aircraft position now co- 
incides with hill. Aircraft signal is almost 
completely masked by the hill top with its 
steel tower. Bottom group were found 1.2 
seconds later. The aircraft emerging from 
the hill is easily located by the change in 
shape which cccurs from pulse to pulse. 


the initial deflection is produced by 
the elevated receiving dipole. All 
fluctuations in amplitude of this 
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ideo are less than +1 db. The ad- 
acent pulse is the video from the 
lipole which is below the tree line. 
. careful study of the pulses shows 
low changes in amplitude and 
hape. The remaining pulse is from 
‘he signal generator to monitor the 
eceiver stability and to produce the 
ieflection scale for the whole film. 

Several sets of film have been 
xposed at Oak Hill and at Bedford 
imultaneously. No fluctuation of 
the received signal over a free path 
has been found to be more than +1 
ib while the signals arriving below 
the tree line and the echo received 
it Bedford fluctuate by +5 db and 
“7 db respectively. 


Fluctuations of MTI & 
Coherent Video 


To further the study of fluctua- 
tions, pulse to pulse photographs are 
being made of the output of a limit- 
ing MTI receiver (coherent video) 
prior to the cancellation process. In 
this video, which is bipolar, any 
change in amplitude from pulse to 
pulse represents a change in r-f 
phase. Thus if photographs of co- 
herent video are taken simultane- 
ously with those of normal video, it 
is possible to determine if amplitude 
changes and phase changes occur at 
the same time. Data of this kind 
which should permit determining 
the velocity components of the mov- 
ing vector produced by fluctuations, 
is being carried on. 

The primary reasons for having 
MTI are twofold. First, MTI equip- 
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Fig. 7: Aircraft approaching hill, coherent 
and MTI-video. The upper and lower trace 
are coherent video. The upper is delayed 
one pulse repetition interval then subtracted 
from the lower video. The result of the sub- 
traction is the MTI video (center). This plate 
and the following one Fig. 8 were made 
with the one camera and two scope setup 
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ment should cancel all fixed targets 
and, secondly, it should enhance 
moving targets which are in the 
area of strong fixed targets. The 
second criterion has been termed 
sub-clutter visibility. The ability of 
MTI to discriminate between a fixed 
and moving target may be evalu- 
ated using pulse-to-pulse photog- 
raphy. 

Photographs were taken of suc- 
cessive pulses of coherent video re- 
flected from an airplane (F4U4) 
flying a radial course over Oak Hill. 
Sections of this film are shown in 
Figs. 6 to 18. In the top section 
the plane’s echo is evident at the 
left hand side of the sweep. Since 
its course was radial at an optimum 
speed the phase change from one 
pulse to the next is large. The re- 
turn from the hill is not varying 
rapidly in phase since wind velocity 
was low at the time (4 mph) and 
flutter due to motion of foiiage was 
negligible. The signal from the hill 
is of interest. The near section of 
this return (left) shows a compli- 
cated phase pattern produced by the 
undulations in the terrain. The far 
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Fig. 8: Same as Fig. 7 but aircraft is now 
directly over hill. Coherent and MTI video 
photographed simultaneously 


element of the signal has a definite 
single phase. It seems reasonable 
to assume that the right hand seg- 
ment represents the fixed vector 
produced by the top of the hill 
which is bare and particularly by 
the steel 75’ tower at the peak. It 
should be pointed out that the co- 
herent video signal from the hill is 
similar in all photograph records 
made to date. 

In the next section down 6.0 sec- 
onds later, the signal from the air- 
craft is in the near portion of the 


Fig. 9: Conventional photograph of signal 
and noise. Signal/noise ratio — 2. Ex- 
posure time 1/5 second pulse repetition rate 
300 pps, sweep length interval was 25 wu-sec. 


Fig. 10: Photographs of successive sweeps 
of signal and noise. All conditions identical 


with those in Fig. 9. In the upper photo 
the signal is not readily discernable due to 
large amplitude noise plates. Bottom photo 
represents expanded sweep (5 micro secs.) 


hill and a change in the shape of 
the return is evident from one pulse 
to another. Next (2.3 seconds later) 
the aircraft now above the peak of 
the hill, produces change in shape 
of the pulse from one image to the 
next since the ratio of the signal 
of the peak of the hill with the steel 
tower to the signal of the aircraft 
is greater than the MTI enhance- 
ment. Finally, 1.2 seconds later, the 
plane is clear of the hill (bottom 
section). 

The technic of photographing 
three videos with one camera was 
not developed to the stage of com- 
plete reliability when the tests were 
made with the F4U4 aircraft. How- 
ever, simultaneous photographs of 
coherent and MTI video were made. 
In Fig. 7. Here the plane is ap- 
proaching the hill but is in the clear. 
The phase change in coherent video 
from the upper pulse to the lower, 
at the left of center, is evident. The 
cancellation circuit subtracts the 
lower pulse from the upper (which 
is delayed one pulse repetition 
time). The output after subtraction 
is shown in the middle, MTI video. 

Fig. 8 was taken when the posi- 
tion of the aircraft coincided with 
(Continued on page 54) 
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PART TWO OF TWO PARTS 


HE most controversial factor in 

the application of sweep output 
transformers appears to have been 
the mode of driver tube anode cir- 
cuit operation. Many sweep systems 
have been put in commercial opera- 
tion without even an approximate 
definition of the level of plate dis- 
sipation within the driver tube. No 
simple or direct method of deter- 
mining this dissipation level has 
appeared to date. 

Two possible methods suggested 
themselves during application tests 
of the new transformer and are of- 
fered as sufficiently accurate, erring 
slightly on the pessimistic side of 
true values, for complete design 
checking. 

Average plate dissipation in any 
tube is obtained by computing the 
product of the average plate current, 
as read on a moving coil meter 
(well bypassed for AC) and the av- 
erage voltage effective from plate 
to cathode within the tube. The 
latter factor has been troublesome 
in the case of beam power tubes, 
particularly in the sweep applica- 
tion, where measurements are upset 
by the presence of high amplitude 
switching transients in every cycle 
of the plate voltage wave tending 
to obscure the fundamental data 
sought. 


bi 
By C. E. TORSCH, Cathode Ray Sweep Systems Engineering, Receiver Division, \ 
General Electric Co., Syracuse, N. Y. 
7 
of : 
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12KP4 type circuit with 12 kv sweep from 250-v B supply voltage and power feedback supply- 
ing sweep oscillator, driver screen and plate voltage boost as well as vertical sweep 
output stage voltage supply boost. A single 1B3-GT HV rectifier tube is employed. 


Substitution Method 


The more easily described method 
of determining effective plate-to- 
cathode potential for dissipation de- 
termination is more accurate but 
more awkward to perform. In gen- 
eral, an artificial set of de operating 
conditions is established on the basis 
of equivalent average current divi- 
sion between tube elements at a 
reference level of total and compo- 
nent tube currents, at a known in- 
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A Universal Ceramic Iron Core Sweep Transformer 


Newly designed units may be employed for all magnetically deflected picture 
tubes ranging from 8 to 19 in. in size and operate at increased efficiency 


terelectrode potential drop for all 
but one conducting path. 

An accurate set of sweep circuit 
operating data should be taken, in- 
cluding: 

(a) The grid #2 (screen) voltage 
to cathode as read on a high 
sensitivity, well bypassed 
moving coil meter. 

(b) Grid #2 current 

(c) Plate current from supply, as 
distinguished from total cath- 
ode current 

(d) R.M.S. heater voltage at tube 
socket. 

The specific output tube has in 
the above points supplied enough 
evidence to complete this stage of 
the test, and may then be removed 
from the sweep circuit and set up 
on separate d.c. supply voltages for 
grid, screen and plate, at the same 
time r.m.s. heater power input, if 
more convenient for the remaining 
step. 

With heater and screen potentials 
set to duplicate the dynamic setup 
readings, adjust both the control 
grid bias and plate-to-cathode sup- 
ply voltage simultaneously to pro- 
duce the original plate current at 


settings which also reproduce the i 
original screen current. No load or 
grid impedances need be inserted 
during this substitution test. The 
control grid bias value is not sig- 
nificant, but the plate-to-cathode 
voltage obtained is equivalent for 
dissipation calculations to the dy- 


namic effective level. ’ 
Clipped-Rectification Method ° &§ 

A more detailed set of operating 
data taken from actual sweep cir- 
cuit operation can be used for de- : 
termining a slightly more pessimis- | 
tic value of plate dissipation with- 
out resort to auxiliary setups. Re- 
flection on the fact that the high 
positive plate swing of the driver : 
tube is properly accompanied by 4 
plate current cutoff and hence re- P 
sults in no dissipation leads to the i 
following propositions: clipping ; 
such a peak to the original supply [fF 
voltage level permits integration of ; 
the remaining area to determine an ‘ 
equivalent plate-cathode voltage. # 
Integration including the positive 


plate pulse would be in error by 
giving an averaged value of plate 
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voltage equal to the supply voltage, 
which is not reasonable in view of 
the cutoff condition existing during 
retrace. 

Clipping of the plate voltage 
wave and integration of the re- 
mainder is most easily determined 
on the secondary side of the output 


transformer, where the biased 
damper tube is performing both 
functions in actual performance. 


Transposition of the derived data 
from secondary to primary is then 
straightforward. 

To simplify the discussion it will 
be assumed that the yoke winding 
is isolated by a dc blocking ca- 
pacitor, hence will not modify 
supply current flow. Any additional 
loads on the “boosted” voltage pro- 
vided by the damper output are 
assumed to be connected directly 
to the damper cathode, rather than 
the primary end of the usual line- 
arity control reactor. <A plate to 
cathode drop characteristic of the 
damper tube type may be obtained 
from the manufacturer’s tube hand- 
book to simplify one of the steps 
to be taken. 


Additional Operating Data 


Additional operating data re- 
quired other than plate current 
level are: 

(a) Damper 

current 

(b) Damper tube plate cathode 

average drop at the average 
current in (a) 

(c) Output transformer primary 

winding dc resistance 

(d) Winding dc _ resistance of 

portion of secondary feeding 
damper plate above dc sup- 
ply tap 


output (cathode) 


19AP4 type circuit with 14 kv sweep from 300-v B supply and conventional damper and 
Again in this circuit, a single 1B3-GT rectifier is employed. 


6AU5-GT driver tubes. 


(e) Linearity control reactor dec 
winding resistance 

(f) Integrated value of voltage 
from damper cathode to 
driver cathode, read on a 
high sensitivity moving coil 
meter (which may be by- 
passed for 15.75 KC ripple 
and provided with a series 
isolating resistor, small in 
value in proportion to meter 
multiplier) 

(g) Supply voltage dc to secon- 
dary winding above driver 
cathode. 


Steps to be Taken 


The following steps should then be 
taken: 

1—Compute the voltage drop in 
the damped secondary winding (d) 
for current (a). 

2—Compute the voltage drop in 
the primary winding (c) and lin- 
earity reactor (e) for driver tube 
average plate current. 

3—Add (b) drop to (1) and to 
the difference between (f) and (g) 
voltages: this results in a value of 
total “clipped rectification” voltage 
developed within the secondary 
feeding the damper tube. 

4—Multiply (3) by the turns 
ratio between the primary and 
damped section of the secondary: 
this results in a value of total 
“clipped rectification” voltage in 
the primary, neglecting leakage 
reactance losses between windings. 
Neglecting leakage produces a 
slightly pessimistic value for the 
final plate dissipation. 

5. Deduct (4) and (2) from (f) 
to produce the required value of 
effective plate-cathode voltage for 
plate dissipation calculation. 
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2: a 1B3-GT 67° SWEEP 
1200T (19AP4) 
6AUS-GT 2g)/e'T ¥ > 13-14 KV 
470 K i 
4 "its" MMF T ine 
83 
eS "9:0" 
83T 6W4-GT 

8 3 


fy 
167T 500 CTR 


060000090000000 } 


¥ 40-60MA 


LOAD +475V 


TELE-TECH ¢ January, 1950 


It is to be noted that this value 
of driver plate voltage is consider- 
ably above the instantaneous maxi- 
mum of voltage at the driver plate 
during its conductive cycle. 

An example of the methods de- 
scribed follows for a 293 volt sup- 
ply voltage, the new G.E. 77J1 
transformer, a 6AU5-GT driver, 
6W4-GT damper, deflecting a 
19AP4, 67° cone picture tube at 
13.5 kv; all tube maximum ratings 
are observed. The horizontal oscil- 
lator was connected to the boosted 
supply feeding the primary. The 
damper was connected to the “2:1” 
secondary tap. 


METHOD A 
(a) e screen - 158 
(b) i screen 9.5 ma 
(c) i plate 68 ma 
(d) e htr 6.3 v. 
W screen — 1.5 watts 


(1) substituted plate voltage — 102 v. 


Plate dissipation — .068 « 102 — 6.9 W 
METHOD B 
i p driver = 68 ma 
er == 0; damper 71.5 ma 
(b) =e damper drop = 8 V (Tube data) 
lc) =F pri. of transformer — 40.5 ohms 
(d) = F sec. of transformer SCrOss damper 
= 17 ohms 
ie) = linearity control — 30 ohms 
a = boosted from damper - 465 v. 
cathode to driver cathode 
\g) =e supply from driver 
(I) e drop in secondary ir == (d) X (a) 
< 0715 = tZv. 
(2) e drop in primary ir and linearity coil ir 
‘pn X (ce) + (a) X (e) = .068 x 
40.5 + .0715 x 30 = 49 v. 
(3) © secondary developed to damper level = 
(b) + (1) + () — (g) = 8 4 12 
4. 465 — 293 = 181.2 ¥. 
(4) e primary developed (3) E 2 362.4 
(5) € driver plate (f) — (4) — (2) 


465 — 362.4 — 4.9 = 97.7. 
Plate dissipation — .068 x 97.7 = 6.7 W 

The discrepancy between these 
two examples may be said to rep- 
resent error due to incomplete cut- 
off of the power tube plate current 
during the retrace interval or ac- 
cumulated metering errors. 

The substitution method may be 
applied to any tube application for 
sinusoidal or pulsed plate swing 
with the single restriction of limit- 
ing control grid swing in the dy- 
namic tests to zero bias if the driv- 
ing source is a low impedance gen- 
erator. 


Part of this paper was presented 
at the Fifth Annual National Con- 
ference in Chicago Sept. 26-28, 
1949 and will appear in Volume V 
of the “Proceedings of the National 
Electronics Conference.” 
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Interim Report on Color-TV Hearings 


Comparative demonstrations of rival systems show 
that color TV still needs considerable development 


By FRANKLIN LOOMIS 


HE latest step in the FCC Color 

Hearing, after the completion of 
direct testimony, was a two-day 
comparative demonstration held 
Nov. 21 and 22 in Washington. The 
color systems of CBS and RCA were 
shown beside black-white pictures 
produced on DuMont equipment. 
The purpose was to allow the Com- 
missioners to make a side-by-side 
comparison, under home conditions, 
of these systems. Color Television, 
Inc. of San Francisco, will not have 
their apparatus ready for demon- 
stration until February. 


Demonstration Conditions 


At the Studio—NBC’s Wardman 
Park Hotel studio of WNBW was 
opened to competitors and three 
cameras were set up (CBS, RCA 
and DuMont) to view each scene. 
RCA’s color signals were transmit- 
ted on channel 4 from WNBW; 
CBS’s signal was relayed to WOIC 
and radiated on channel 9; a relay 
link transmitted the signals from 
the DuMont camera to WTTG, op- 
erating on channel 5. The latter 
station also broadcast the sound ac- 
companying the pictures. Duplicate 
prints of the same motion picture 
were used for the film portion of 
the test. 

At the Receiving Location—On the 
roof of the government building in 
which the receivers were located 
were erected standard TV receiving 
antennas, connected to the respec- 
tive receivers. The signals on all 
three channels were of good 
strength, well above the noise level. 
Receivers, three to a room, were 
placed in three medium-sized rooms 
into which about 45 persons, some 
seated, some standing, could be 
crowded. Competitive receivers 
were grouped according to screen- 
size as follows: Room 1, CBS pic- 
ture magnified to appear as a 16” 
picture; 10” RCA direct view (di- 
chroic mirror type); DuMont 15” 
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picture receiver. Room 2, RCA same 
as above; CBS 12” receiver; Du- 
Mont 12%” set. Room 3, CBS color 
converter attached to a 10” stand- 
ard black-white receiver; RCA 
standard black-white picture 12” 
size used to show compatibility of 
RCA color system with present 
standard. 

The Commissioners, and other ob- 
servers, divided into groups and 
spent some time in each of the three 
rooms. Through the facilities of the 
Am. Tel. & Tel. Co. it was possible 
to switch either the CBS or RCA 
color signals through either the co- 
axial cable passing frequencies up 
to 2.8 MC, or through a radio relay 
passing 4.0 MC. The effect of using 
the latter was not noticeable on 
either system but the coaxial cable 
removed all the color from RCA’s 
signal because it suppressed the 3.8 
MC “commutator” sync signal. The 
only effect of the 2.8 MC cutoff on 
the CBS picture was a slight reduc- 
tion in resolution. 

Program Material—This was dis- 
cussed in preliminary meetings of a 
committee composed of representa- 
tives of the principals in the hear- 
ing. The advice of the majority, 
however, was over-ruled by the 
representative of the FCC, who was 
chairman. The result was a long- 
drawn out program. Instead of be- 
ing of a type that could be observed 
and accurately recorded by techni- 
cal observers, it was made up of 
average broadcast subjects. From 
this, only subjective impressions, 
difficult to record and easily for- 
gotten, resulted. 

The following illustrates the sub- 
ject-material presented: commer- 
cial objects such as canned goods, 
acts in a variety show, puppets, 
short play, film, slides, women’s 
program. Each of the three com- 
panies engaged in these tests sup- 
plied portions of the material used. 


Results of Demonstration 


Monochrome vs. Color—The 
DuMont equipment produced un- 
usually sharp, contrasty pictures 
which, in the case of the majority 
of subjécts, gave the viewer as 


much, and often more, information 
than either of the color pictures. It 
appears in TV, as in the movies, 
that color is not needed as a steady 
diet for entertainment. However, 
scenes can be selected which are 
meaningless without color, for in- 
stance, a flower garden. 

Contrast—Many scenes which have 
but little contrast in monochrome 
are clearly and beautifully repro- 
duced in color. However, it does not 
follow that color makes up for loss 
of definition if the information 
which the TV picture is to convey 
is contained in the moderately fine 
detail of the original picture; nor 
that contrast due to colors in the 
picture makes up for lack of bright- 
ness of the reproduced image. 

Definition—It is understood that 
the RCA equipment had refinements 
made at both the studio and receiv- 
ing ends after the October demon- 
strations. Projected pictures were 
not shown at the comparative dem- 
onstration so registration problems 
were reduced. The definition had 
been increased so that 325 lines 
from the resolution chart could be 
read. This was about the same as 
that obtainable from the standard 
monochrome system. 

The CBS resolution remained at 
180-190 lines. 

Color Fidelity—In comparison with 
that shown by RCA the color fidel- 
ity of the CBS system is rated “ex- 
cellent”. There is still something to 
be desired along this line, however, 
for the faces of the Negro choir 
shown on the CBS receiver ap- 
peared yellow. 

In the case of RCA the color 
fidelity was very poor. A purplish 
tint covered the entire picture for 
long periods of time. There were no 
good reds, and browns were miss- 
ing. The receiver operators con- 
stantly tried to adjust the colors but 
the trouble, which was never ex- 
plained, went deeper than this. 
Pure whites, a difficult test, could 
not be obtained. Large background 
areas of one color were often con- 
taminated. RCA said they needed 
several months to make desirable 
improvements, so probably we can 
hope for a better color fidelity in 
the second comparative demonstra- 
tion now scheduled for Feb. 23-24. 

At the end of this two-day, side- 
by-side comparison it is believed 
that the television authorities pres- 
ent were unable to pick the system 
to be standardized. Instead, many 
expert observers said that both sys- 
tems should be returned to the lab- 
oratory for more development work. 


(Continued on page 50) 
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Sound & Recording Equipment 


= 
Volume Level Indicator 
Type 820-A volume level indicator, de- 
signed for rack mounting, has a _ copper- 
oxide type indicating meter which possesses 


nearly ideal characteristics for monitoring 
purposes. The adjustment is such that the 
pointer will indicate 99% normal deflection 
1t zero vu in approximately 0.3 second. 
QOverswing is not more than 1 to 14%. Two 
meter controls are provided; one is a small 
cevcade with screw-driver adjustment for 
zero level setting of the meter pointer; the 
other a constant impedance ‘“T’’ type net- 
work for extending the range of the instru- 
ment in steps of 2 db. Ranges of Daven 
indicators are: +4 to 42 vu and —20 to -++20 
az tridging instruments, and —6 to +16, -—6 
to +32 and —20 in the terminating types.-- 
Paven Co., 191 Central Ave., Newark 4, N. J. 


Amplifier Kit 
An all-triode, high-fidelity amplifier kit 
CR-10) based on a design recently published 
by Consumer’s Research, Inc., Washington, 
N. J., is now being sold by the Sun Radio 
Co. It is a 10 watt, 7-tube unit and boasts 
flat frequency response (+1 db) from 20 to 
15,000 cps. Distortion is reported as less 
than 2.5%, gain as 75 db on radio and 97 db 
Tubes used are: 1-6SC7, 2-6SN7, 
6J5, 2-6B4G, and 1-5U4G rectifier. List, 
Sun Radio & Electronics Co., Ine., 
2-124 Duane St., New York 7, N. Y. 


Synchronous Tape Recorder 
Reduced production costs of TV motion 

picture films are foreseen with the develop 

ment and adoption of the “Pic-Sync” syn 


chronous magnetic tape recording and play- 
back equipment. Time and labor costs are 
lowered by the speed-up of production that 
ig accomplished with the instantaneous play 
back of sound tracks. Basic tape speed is 
15-in./sec. with push button control to ad 
vance or retard the speed for ‘“framing”’ 
sound and picture. When the push button 
8 manually released the “Pic-Sync” control 
1utomatically takes hold and maintains syn- 
chronism between the sound-on-tape and 
pictures-on-film. No interwiring is required 
to synchronize the tape recorder with the 
TV or motion picture cameras or projectors. 
—Fairchild Recording Equipment Corp., 
154th St. & Ith Ave., Whitestone, N. Y. 
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Magnetic Tape Recorder 

A continuous-play magnetic tape recorder 
($10-DV), eliminating the usual continuous 
tape loop, has been developed which will 


\ 2 


Gas a 


peat any message from 1 sec. to 1 hour in 
duration. Continuous repetition is achieved 
through double reversal of standard magnetic 
tape. Half the message is recorded on one 
sound track in forward tape travel, and the 
other half of the second sound track in re 
verse tape travel. Special solenoids are used 
which reverse the direction of tape travel 
in both directions virtually instantaneously 
(1/5 sec.). No adjustment is required on the 
recorder when a new message of differen 
length is to be recorded and played back 
repetitiously. A small strip of pressure sensi- 
tive self-adhering metal foil is placed at each 
end of the length of tape required for the 
message which acts as the shorting arm of 
a switch, applying voltage to the reversing 
solenoids through sensitive relays.—Amplifier 
Corporation of America, Twin-Trax Div., 398- 
26 Broadway, New York 13, New York 


Speaker 


Optical lens principles have been introduced 
into the manufacture of a new model loud 
speaker (H-510) which employs a direct 


radiator low end with a separate high fre 
quency horn and compression driver for the 
high channel. Presence has been enhanced by 


attaining a wider angle polar pattern in the 
extreme high-frequency region where most 
simple and subdivided horns become un- 
desirably directional. As in optics, the acous- 
tic lens with its off-set circumferential slots 
and central opening, permits a controlled time 
delay by progressively increasing the acoustic 
ray path from the center to the edge of the 
lens. The result is a spherical wavefront 
maintained out to very high frequencies. This 
yields a polar pattern that is uniform over an 
unusually wide angle.—Jensen Mfg. Co., 6601 
South Laramie S8t., Chicago, Ill. 


ca 
Magnetic Tape Recorders 
Two new professional models of Ekotape 
magnetic tape recorders have been designed 
to meet exacting audio standards. Both are 


portable units. Model 105 consists of record 
and playback amplifiers in addition to the 
magnetics tape recorder mechanism, all 
mounted in a single unit. Model 107 (illustr.) 
is supplied n 2 sections one contains the 
recording mechanism, the other contains the 
amplifier chassis. Both models are provided 
with single Knob control for record, stop, lis 


ten and rewind. The synchronous 2-speed 1 
tor of model 107 moves the tape at a speed 
of 15 in.fsec. for a full half hour program 
or a speed of 7% in./ses for an hour 


no 


b pro 
gram Webster Electric Co., Racine, Wis- 
consin. 
Stylus Shadowgraph 

Because the Trac Shadowgraph was 4de- 


gned = specifically for the viewing of a 
stylus point, it has been possible to dras- 


tically cut the cost normally associated with 
optical comparators. This new unit is not 
an all-purpose laboratory instrument but it 
does provide a 500 times magnified view of 
the 2 cross sectional profiles of the stylus 
point, a perfect reproducing stylus curve as 


a comparison, a shaded screen for viewing 
and a simple straight-forward focusing sys 
tem which allows movement of the stylus in 

planes. It is all-enclosed in a tough case 
of leather-finished, tempered masonite. The 
top of the case, surrounding the viewing 
screen, is at a convenient working height 
37 in, from the floor. List $93.75, FOB fac 


tory.—Traec Tape Recording 
Box 221, Caldwell, N. J. 


Apparatus Co., 


wJ > 
Twin-Stylus Cartridge 
A new twin-stylus variable reluctance pho 
nograph cartridge, the model tPX-050, is 
capable of playing conventional and micro 


groove records and is replaceable as a unit 
with sapphire tips having 1 and 3 mil tip 
radii. Stylus pressure with either stylus is 
8 grams. The RPX-050, which is the same 
size as present models incorporating the re 
placeable stylus, features increased compliance 
and a very high signal-to-noise ratio. A 
smooth, wide-range frequency response curve 
is provided over the useful range of 40 cps 
to 10 KC.—General Electric Co., Receiver Div., 
Syracuse, N. Y. 


37 


New Parts & Components for 


Test Record 


A new test record as been developed in 
which all the rformation needed by the 
engimeer is annotated for cutting and repro 


duction. In cutting these trecords harmonic 
distortion has been kept to a minimum and 
extreme care throughout the processing cycle 
s maintained. The No, 2000S is a steady state 
frequency record, cut on 12-in vinylite, 78.26 


RPM It s recorded at constant velocity 
above 500 cps, constant amplitude below that 
point. The frequencies are from 50 cps to 
10,000 cps below that point. Record No, 2001, 
2002S is a similar steady state recording for 
LP microgroove. One side of the 
recorded flat.—the other side with the NAB 
curve. List, $3.90 each Clarksion Corp., 
11927 West Pico Blvd., Los Angeles Calif. 


Multiplier Phototube 


An outstanding feature of the 581% 


tube is ts sem 


record is 


photo 
transparent 
vhich has a diameter of 1% in. and an area 


photocathode 


of 1.8 sq. in. This relatively large cathode 
area permits very efficient collection of light 
from large-area light sources. The spectral 
sensitivity characteristic peaks at about 4800 
angstroms and cuts off at approximately) 
3100 and Utilizing 10 ele 
trostatically focused dynode stages, the 5819 
operated at 90 v. per stage s 


multiplying treble 


6500 angstroms 


capable of 
produced at the 
cathode under weak illumination by an aver 
ige value of 400,000 times Radio Corpora- 
tion of America, Tube Dept., Harrison, N. J. 


currents 


Console Tape Recorder 

Tape economy and 66-min. recording time 
re combined with an audio response of 40 cps 
o 10 KC, +2 db in the new Audiograph con 


sole tape recorder 
A speed of 15 in./sec is available by 
taneous switchover, extending response to 15 


operating at 7% in./sec 
instan- 


KC and permitting split-word editing. Three 
plug-in chassis units contain recording, play- 
back and power supplies for the electronic 
equipment. The recording amplifier accom- 
modates input levels as low as —10 dbm, has 
plug-in tape equalizer for easy conversion to 


future tape developments Tape transport 
mechanism handel i00 ft. of tape on NAB 
standard hub, RM reels. Tape drive is by 
capstan and .tion-free retractable 
pinchwheel from a hysteresis type dual- 
speed synchronou -Audiograph Co., 


1422 El Camino Real, Sana Carlos, Calif. 


Socket-Turret 

A new terminal structure has been de- 
veloped on which circuit components asso- 
‘tiated with a vacuum tube may be neatly 


connected directly at the socket Known as 
the “Vector Socket-Turret”, it can be quickly 
installed with a minimum of connections 
Stray capacitance is generally reduced since 
the number and length of circuit leads is 
minimized, These mountings are supplied in 
a variety of sizes and styles having octal, 
loctal, miniature or novel sockets of standard 
Vector Electronic Co., 1101 River- 
side Drive, Los Angeles 31, Calif. 


design 


Log Log Slide Rule 


The new Pickett 800 Log Log all-metal 
rule simplifies the long-established, tra- 
ditional Log Log scale arrangement through 
the use of a new double or “back-to-back” 
scale. The white or blank space saved by 
using the “back-to-back’’ scales not only 
makes it possible to include C scales on both 
sides of the rules but transforms the complex- 
looking maze of lines on the traditional Log 
Log arrangement into a simpler-looking and 
easy-to-use rule. A DI scale and a new, true 
ST scale are included. The permanently ac- 
curate, distortion-free magnesium alloy body 

List, $14.—Pickett & 
Wabash Ave., Chicago, 


slide 


weighs less than 4 oz 
Eckel, Inec., 5 South 
Ill. 


Soldering Iron Device 

The Solder-Matic is a new, patented hand 
soldering device which automatically feeds 
solder to the tip of the iron. The feeding 


attachment will fit any standard electric iron 
for 75 to 250 watts and can hold more than 


6 ft. of solder from 1/16 to 3/16-in. dia- 
meter. Slight pressure on the trigger of the 
attachment brings the solder directly to the 
tip of the iron in the precise quantity neces- 
sary.—Stern Corp., 436-A Fourth Ave., Pitts- 
burgh, Pa. 


Professional Playback 

“Floating Dise Drive,’’ a system that has 
been installed in the new Proctor Soundex 
playback units, consists of a flexible alumi- 


num drive dise, shock mounted at the center 
to the turntable shaft. The turntable shaft 
and drive dise are isolaied from direct con- 
tact and the drive dise is held free by the 
shock mounting so that it is self-aligning 
with 2 drive rollers that it passes between. 
The position of these drive rollers along the 
radius of the drive dise control the speed 
setting which is continuously variable from 
30 to 110 rpm. Transmission of rumble is 
prevented because the turntable is completely 
isolated from contact with drive rollers, and 
wow-free operation is facilitated because the 
drive dise is self-aligning and is not subject 
to inaccuracies of machining.—Proctor 
Soundex Corp., 133 North Sixth Ave., Mount 
Vernon, N. Y. 


CR Tube 


A multiple-intensifier-type CR tube (type 
5XP—) featuring a highly sensitive vertical 
deflection system has been developed in which 
potentials as low as 24 to 36 volts peak-to- 
peak are sufficient for 1 in. of vertical de- 
flection on the screen. Even though the 
5XP— may use high accelerating potentials, 
its deflection factor for plate-pair Dg—D, is 
one third of the deflection factor of similar 
tubes operating at low accelerating potentials. 
At overall accelerating potentials that may 
be as high as 25,500 volts, the light output of 
the 5XP— is sufficient for oscillographic ap- 
plications that require the observation of 
high-speed single transients.—Allen B. Du- 
Mont Laboratories, Inc., 1000 Main Ave., 
Clifton, N. J. 


Picture I-F Components 


Designed for a sound I-F carrier of 21.25 
MC and a picture I-F carrier of 25.75 MC, 


7 new picture I-F components are available 


~ 


3 


which give 
and response. 


sensitivity, selectivity, 
are: converter trans- 


improved 
They 


former 202K5; ist picture I-F transformer 
202K6; 2nd picture I-F transformer 202K7; 


3rd picture I-F transformer 202K8; Ath pic- 
ture I-F transformer 202K9; 5th picture I-F 
transformer 202K10; and cathode circuit trap 
202K11. When these components are utilized, 
the picture I-F system has more tuned cir- 
cuits than any previous RCA picture I-F 
system. The use of link-coupled, double- 
tuned circuit between the converter plate 
and the grid of the first I-F tube increases 
the sensitivity of the system. This link- 
coupled, doubled-tuned input arrangement 
makes it practical to use a low-impedance 
line to couple the ist picture I-F tube at 
some distance from the converter tube.— 
Radio Corporation of America, Tube Dept., 
Harrison, N. J. 
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Power Supply 
Model 224 power supply 
iges up to and slightly 
th currents up to 200 


can provide volt 


above 40 KV de, 
namps 


Short circuit 


irrent is about 3 ma 
rrovided by 
ige and a 


and high voltage is 
means of rectified 60-cycle volt- 
multiplier circuit. The use cf 


60 cycles guarantees long life and continu 
us reliability, and permits output control 
from 0 to maximum voltage.—Beta Electric 


Corp., 1762 Third Ave., New York 29, N. Y. 


Handle Mechanism 
An improved handle mechanism 


breaker and control cabinets 
veloped and is supplied with 


for circuit 
been de 
shims which 


has 


permit its use on covers up to 
No critical adjustments, either 
ertical, are required. Facilities 
ire provided so that the mechanism can be 
ocked in the “off’’ position. The cover can- 
not be opened when the cover is on the “on” 
position, An emergency opening arrange 
ment however, enables a qualified operator 
to enter the control box to make minor ad- 
ustments while the power is on, thus mak- 
ng it umnecessary to interrupt the cycling 
operation.—Westinghouse Electric Corp., P. 
0. Box 868, Pittsburgh 30, Pa. 


¥%-in. thick. 
horizontal o1 
for 3 locks 


Interval Timer 


The “Cyclo-Flex’ is an electronic timer 
which may be operated either single interval 
with manual initiation, or as a repeat cycle 


mer with 2 adjustable intervals which occur 
successively without any internal operation. 
Each interval is accompanied by relay con- 
tact closure and is obtained by the charging 
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of a _ resistance-capacitance network Con 
version from single interval to repeat cycle 
operation requires no change in wiring or 
additional equipment. Provision is made for 
the connecton of a foot switch or other manu 
ally-operated contactor.—G. C. Wilson Co., 2 


North Passaic Ave., Chatham, N. J. 


Pickup Arm & Cartridge 


A curved, drawn steel arm (JL-10) and 
a new cartridge developed especially for 
the arm characterize a new phonograph 


. 


4 


pickup for 78 rpm recérd reproduction Out 


put is approximately 4.0 v., and needle pres 
sure is 114% oz. Complete specifications and 
prices are available from the manufacture: 


—Astatic Corp., Conneaut, Ohio. 


Voltage Regulator 


A group of AC line voltage regulators and 
DC supplies that will work from 15 v. AC 
400 cycle line voltage have been designed 


for use in aircraft, emphasis being placed on 


compactness and light weight In general 
the specifications are: input voltage range 
95-215 v. AC, 400 to 800 cps; output voltage 
adjustable between 100 and 120 v. AC; regu 
lation accuracy, 0.5%; power factor range 
down to 0.7 P. F. All units are fosterite 
treated for moisture and humidity protection 

Sorenson & Co., Ine., 375 Fairfield Ave., 


Stamford, Conn, 


Numeral-Coded Wire 

A coded wire for electric controls has been 
developed, using numbers instead of colors 
to increase the ease and accuracy of in- 


The manufac 
numerals do not wash 
discolored with 


stallations and maintenance 
turer claims that the 


nor wear off, nor become 


age. Known as Magic Wire, each strand has 
its code number imprinted in bright red on 
every inch of the yellow nsulation With 
terminals numbered to correspond with the 
numerals on the wire, it is claimed that in 

allation costs can be reduced by as much 
as 50%. Magic Wire is available in No. 16 
solid wire with plastic insulation Othe 
sizes and types and any specified brands of 
wire are available on request.—Midwest Au- 
tomatic Control Co., 510 Third St., Des 


Moines 9, Iowa. 


Double 


proved 


Diode-Triodes 
Seven miniature double liode 
provide in 


signals 


developed which 


ibes 


nave beer 
rectifications of weak 


and 


better minimum volume control operation. The 
new group includes types 6BT6 and 12BT6 
operating voltages indentical to ride 
6AT6 and 12AT6 types fBK6 ar 
K6 replace types 6AV6 and 12AV6; type 
and 12BU6 replace types 6BF6 and 
12BF6. A new miniature, type 26BK6, has no 
complementary type but perates at the same 
voltages as others n group with th 
exception of its 26.5 \ 70 ma meater 
Sylvania Electric Products, Ine., 500 Fifth 
Ave., New York 18, N. Y. 
Oscillograph Tube 
Designed for photographic recording f 
electrical phenomena, the new 3-in., oscillo 
graph tube (3KP11) 1 ufficiently short per 
sistence for moving-film recording without 


blurring except when the film moves at high 


speed. The blue radiation of the fluorescent 
is highly actinic. This tube is also quite 
satisfactory for visual observation of phe 


nomena because it utilizes an improved phos 
phor having unusually high brightness for a 
blue screen. Interchangeable with, and like 


the 83KP1 except for its screen characteristics 


the 3KP11 has electrostatic focus, electro 
static deflection, high deflection sensitivity 
and a “zero current for list anode” gun. This 


electron gun has a grid No. 2 operating at 
anode-No. 2 potential so that the beam cur 
rent and grid-No. 1 cutoff voltage are not 
affected by focusing adjustment. The spot 
can be sharply focused on the screen, both at 
Radio Corpora- 
Div., Harrison, 


and at the edges 


America, RCA Victor 


the center 
tion of 
N. d. 


Indicator Light | 

A newly-designed 110 Vv indicator light 
been which carries Ur 
approval for opera 


socket has designed 


derwriters’ Laboratories 


tion at 75 watts, 125 v The shell of the 
socket s punched out automatically n a 
progressive die thus permitting low unit cos 
and absolute maintenance of dimensions A 

mple spring ind 4 ishers are ilso used 
on the assembly and finally the leads with 
washer ind contacts ire i iched Every 
Strand of the vire s brouel I contact 
vith the bulb and gives a file-like cutting 
action of wire to bulb base A h secure con 
tact, free of noises due te motion or solder 
corrosion.—Alden Products Co., 117 North 


Main St., Brockton 64, Mass. 
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New Lab & Test Equipment 


Impedance Bridge Kit 
A new Heathkit impedance bridge kit has 
been designed with General Radio main eal 


ted control ind 1000-cycle hummer 


Mallory ceramic switches with 60 indexing 
00 hamp zero-centet galvanometer and 
0.5% ceramic nor nductive decade resistors 
ire a few of the parts included Inductance: 
from 10 uh to i00 h and capacitance from 
00001 uf. to 1090 uf. can be measured Re 

sistance range is from 0.01 ohm to 10 meg 

ohms Dissipation factor is from 0.001 to J 


Heath Co., Ben‘on Harbor, Mich. 


Panel Meter 


\ single 1! n. diameter panel meter with 
nterchangeable face plates can be used on 
everal ran‘res merely by addint external 


SY Hime ee 


ihe Coloty tof > tele, fee Atte, A 
: 


he tase 


accessories and adding face plates The de 
self-contained instrument has a range from 
» to 500 twamps, fror 1 to 500 milliamps, 
and from 1 to 15 amps. External shunts with 
leads are said t permit higher ranges. As 


S< { 
er of the rectifier type, the range 


an ac me 
s 1 to 500 v. ac External resistors can be 
added to provide higher ranges Accuracy is 
claimed to be +2% of full scale for de ope! 
ation; *+5°% when used as an ac instrument 

International Instruments, Ine., 331 East 
St., New Haven 11, Conn. 


Phase Monitor 


Model 109 high precision phase monitor, 
designed for measuring phase relations at 
radio frequencies, has an absolute accuracy 


of +1° and resolution and repeatability of 
+0.1° increments Operator error is elim 
nated since readings do not depend upon 
the skill of the operator in making pre 


liminary adjustments The instrument con- 
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nuously and automatically indicates phase 
difference and requires no manipulation on 
he part of the operator Provision is also 
made to indicate antenna current in the 
arious towers of a directional array.— 
Clarke Instrument Corp., 910 King St., Sil- 
ver Spring, Md. 


Voltohmeter 


Model 103 voltohmeter has 5 db ranges 


from 4 to +64 db. in addition to 5 AC vol 
ge ranges. 5 DC voltage ranges, 4 DC cur 
‘gee BUSHING: OP 8 
rent ranges and 3 AC current ranges. There 
ire also 2 resistance ranges: 0-1,000 chms and 
0 to 1 megohm. The dial face is 4%-in. wide. 


List, $17.50 Electronic Measurements Corp., 
123 Broom St., New York, N, Y. 


Power Oscillator 


A new, exceptionally wide range power os- 
llator has been developed for measurement 
ind testing procedures in the 300 to 2500 MC 
range. Known as the model 124A, the new 
unit consists of a grid separation coaxial os- 
cillator employing a 2C38 dise seal triode, an 
Ludio oscillator and modulator section and a 
self-contained rectifier power supply. Cathode- 
grid and grid-plate lines are coupled to a 
single tuning control with provision for indi- 
vidual adjustment of the grid-cathode line, 
if desired. Counter type indicators show the 
position of tuning elements. An output coup- 
ling control with counter indicator is also 
vrovided. Delivery will be made within 6 
nonths on single orders.—Airborne Instru- 
ments Laboratory, Inc., 160 Old Country Road, 
Mineola, N. Y. 


Field Intensity Meter 

Field intensities of radio signals and r-f 
turbances may be measured with a Stod- 
dait NM-20A meter which operates from 


seif-contained dry batteries or external ac 
power unit. Either rod or a rotatable loop 
antenna may be used. Although the NM- 
204 is basically a field intensity meter and 
as such will check transmitters, antennas, 
and transmission lines, it also is particularly 
cesigned for the measurement of r-f energy 
other than sine wave, such as pulsed r-f 
and random noise interference.— Stoddart Air- 
craft Radio Co., 6644 Santa Monica Blvd., 
Hollywood 38, Calif. 


Bridge and Amplifier 
The BA-1 bridge and amplifier which has 


been designed for control of SR-4 gauges and 
similar instrumentation, is a complete pack- 


age of bridge elements, signal chopper, cali- 
bration system, amplifier and power supply. 
Internal bridge elements handle either single 
gauge dynamic measurements or 2-gauge 
static and dynamic measurements. An entire- 
ly external bridge system which connects into 
amplifier input can also be used. The BA-1 
will drive any standard oscilloscope and 
photographic records of transients, steady 
state and static signals of short duration can 
easily be made on a still camera. List, $350, 
Fr. O. B. Pelham.—Ellis Associates, Box 77. 
Pelham 65, Mass. 


DC Coupled Amplifier 

A bandwidth from de to 1 MC can be 
provided by the 112 de coupled amplifier when 
it is used at a maximum voltage gain of 


5000. For voltage gain requirements of 166 
and less the bandwidth extends to 2 MC. An 


output of approximately 150 v. (peak-to- 
peak) is available to a high impedance load 
such as CRT deflection plates. Continuously 
variable control of gain, 15 to 5000, is ac- 
complished by the combination of step and 
variable attenuator. This provides deflection 
sensitivities of 5 mv.fem te 50 v./em when 
used with a cathode ray tube requiring 25 
v./em. The panel is appropriately marked. 
Amplifier is push-pull throughout with an 
input impedance of 1 megohm - 45 ppfd. 
each side to ground, or 10 megohms - 14 ppfd 
each side to ground when using the probes 
which are supplied. Either single ended or 
differential input may be employed.—Tek- 
tronix, Inc., 712 S. E. Hawthorne Blvd., Port- 
land 14, Oregon. 
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TV & Communication Components 


TV Antenna 
The use of a newly-developed double-folded 
pole on the Yagi TV antenna gives an ef- 
ent mpedance step-up so that the high 


ie 
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a, eine 
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rain of a multi-element parasitic antenna 
ay be utilized with direct feed to a 300 
hm line Designed for extreme fringe area 
eception, this antenna is available for each 
f the 12 channels, though considerable gain 
iy be expected on adjacent channels. The 
ain on the optimum channel is 10 db with 
front-to-back ratio of 25 db Trio Manu- 
facturing Co., Griggsville, I. 


Transmitter Tuning Control 

A novel control circuit which automatically 
separate tuned cir 
uits in sequence has been incorporated in 


esonates aS many as 


new automatic transmitter tuning control, 
nown as the 401-C Low as well as high- 
wer tuned circuits can be resonated in 
rtually any type of radio transmitting 
quipment. Compensation for variations n 
" factor existing between various tank 
reults is automatic.—Electromatic Transmit- 
ter Co., 62 Basswood Ave., Providence 8, R. I. 


Transmitting Tubes 


A vhf beam power amplifier, a pentode 
wer amplifier oscillator, a miniature beam 


entode, and 2 power triodes have been de- 


loped for transmitters with amateur, port 
ble and mobile applications. Type 811A power 
ode (extreme right) is suitable as a class B 
power amplifier and modulator; for plate 
odulated r-f power amplification in class C 
lephony; as a self-rectifying amplifier; and 
3 a class C amplifier. Type 808 power triode 
enter) is designed for use as an a-f power 
nplifier and modulator, class B;- for plate- 
odulated r-f amplifier in class C telephony; 
i as an r-f power amplifier and oscillator 


f 
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in class C telegraphy. The vhf beam power 
amplifier, type 2E24 (second from left), has 
been developed for use as a plate-modulated 
r-f power amplifier in class C telephony and 
as an r-f amplifier and oscillator in class C 
telegraphy. Type 2E22 pentode power amplifier 
oscillator (extreme left) is suitable for class 
C r-f amplifier or oscillator service and as a 
suppressor-modulated class C amplifier. The 
miniature beam pentode, type 2E30 (second 
from right), may be used as a class Al, ABI 
or AB2 a-f amplifier and modulator; r-f power 
amplifier and oscillator in Class C telegraphy; 
and as an r-f power amplifier in class C 
telephony Sylvania Electric Products, Inc., 
Emporium, Pa. 


Storecaster Receiver 

The entire operation of the S-17-A, FM re 
ceiver, (with the exception of being turned on 
ind off) is controlled by the FM broadcast 


~ . 
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station to which t is tuned Volume may 
be raised when commercial announcements 
are made and lowered again when the mu- 
sical program is resumed The receiver re 
sponds to coded transmissions of pulses or 
tones which can silence the receiver or con 
trol volume. Unique features of the S-17-A 
are low r-f intermodulation characteristics, 
extreme stability, and high fidelity of I-F 
amplifier and audio section.—Collins Audio 
Products Co., Inc., P. O. Box 368, Mountain- 
side, N. J. 


Dark-Face TV Tubes 


A “filterglass face plate has been incor 
porated in two new 12-in. TV picture tubes 
which provide better contrast by reducing 
halation on the tube face and reducing re 
flections from surrounding areas Designated 
is the 12K P4A (aluminized) and the 12LP4A 
(non-aluminized), the glass tubes have a face 
plate with a built-in filter List prices in 
for the L2KP4A ind 
General Electric Co., 


the East are 
$44.40 for the 
Syracuse, N. 


16mm Sound Camera 

The “Cine-Voice’’ 16mm sound camera is 
driven by a constant-speed electric 
allowing 2% 


notor, 
minutes of continuous record- 


ing. The complete system is reasonable ($695) 
and is ideal for short interviews and similar 
program applications in TV broadcasting. To 
record the actual sounds as they occur, along 
with the picture, it is only necessary to 
place the microphone out of camera ranze, 


adjust the amplifier and shoot Camera 
weighs 12% 41bs.—Berndt-Bach, Ine., 7379 
Beverly Blvd., Los Angeles 36, Calif. 


Bent-Gun Ion Trap 


Better pictorial resolution as well as greater 


simplicity and economy, is claimed for the 
bent-gun trap featured by current DuMont 


TV tubes in the 12%-, 15% 16-, and 19-in 
sizes Ir this design the electron and ion 
beam is aimed by bending the gun so that 


the ions will be trapped by the anode barrel 
structure, and the beam is then 
brought to the axis by the action of a single 
magnetic field. Two bending magnetic fields 
are required, The first magnet tends to make 
the beam travel away from the axis, while 
the second is needed to bring the bear back 
to travel along the tube axis Allen B. Du- 
Mont Laboratories, Inc., Tube Div., 2 Main 
Ave., Passaic, N. J. 


electron 


Studio Console 

A medium-sized studio console (52 S) that 
may be used for AM-FM or television n 
main 


xr sub-studio service has a complete 


© 

self-contained speech input system with pro- 
visions for 4 microphones 2 transcription 
turntables, network and remote lines. It Is 
also provided with preamplifiers for micro- 
phones plus line ind menitoring amplifier 
for the high level circuits.—Gates Radio Co., 
Quincey, Hl. 


Pentode 


Modifications introduced into type 4I \/ 
125R pentode contributes primar t ibe 
life simplifies cooling ind ncreases the 


maximum plate dissipation Physical size 
and electrical characteristics make it dli- 
rectly interchangeable with type 4E27. Among 
design innovations on the new tube are feat 
ures such as moulded-glass header, shell type 
base, low-loss leads, non-emitting grids and 
a Pyrovac plate It is rated conservatively 
at 125 watts plate dissipation and is designed 
for vhf applications._—Eitel-MeCullough, Inc., 
240 San Mateo Ave., San Bruno, Calif. 
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New Parts for Design Engineers 


: 
Terminal Block 

The need for wrapping wires around studs 
or applying terminals to wire ends is elim- 
inated when the new solderless-type ‘‘Bepco” 


molde terminal blocks are used These 
blocks are provided with compression type 
solderless units, each capable of receiving 
wires from No. 16 to 6 AWG. Wires are at- 


tached to block by tightening screws after 
insertion of stripped wires Blocks are rated 
at 35 amps 600 v. and are available in 4, 


8 and 12 circuit sizes Suchanan Electrical 
Products Corp., 1290 Central Ave., Hillside, 
N. J. 


° . . ° 
Disc Ceramic Capacitors 

Wafer-thin disc ceramic capacitors have 
been developed in ratings up to .01 or 2 x 
004 uf, 500 volts DC working Consisting of 
half-dime or dime-sized ceramic plates, these 
new components are of extremely high die 
lectric constant with silvered electrodes fired 
on both faces of the disc Uni-directional 
leads are soldered to the silvering and the 
capacitors are coated with a tough, moisture- 
resistant insulating resin.—Sprague Products 
Co., North Adams, Mass. 


Horizontal Deflection 
Components 

The 205D1 magnetic deflection yoke (right) 
four new components designed for 
high-efficiency horizontal deflection systems. 


It is intended for use with the 10BP4, 12LP4, 


and si lar picture tubes having a deflection 
angle ip to about 60 and operating at an 
anode potential up to 12 kv. The 217T1 


horizontal-deflection-output and high-voltage 
transformer (left) has been developed for use 
wit 1 single 6AU5-GT driver tube and two 
1V2 rectifier tubes with a voltage-doubler ar- 
rangement to supply a de output voltage up 
to 12 kv The terminal board of the 217T1 
contains 2 sockets for 1V2 rectifier tubes and 
provides mountings for 3 high-voltage capaci- 
tors. In addition, terminals are included for 
connections of width control 206R1 (center) 
and linearity control 207R1 Radio Corpora- 
tion of America, Tube Dept., Harrison, N. J. 


Wetallized Paper Capacitor 

A new, improved midget self-healing tmet- 
allized paper capacitor in both hermetically 
sealed and cardboard tubular designs hes 


é 


been developed and are now available in 
voltage ratings up to 600 v. Known as ‘“Met- 


42 


alite’, these space-saving units are about 
one-third to one-fourth the size and weight 
of conventional capacitors now being manu- 
factured.—Astron Corp., 900 Passaic Ave., 
East Newark, N. J. 


Selenium Rectifier 

Dual selenium rectifier elements measuring 
7%-in. x 12%-in. have been developed for 
high current, intermittent duty, medium 


voltage (550 volts and below) applications. 
Each dual element consists of two 6% x 74in. 
plates strapped in parallel and rated in a 

phase bridge circuit at 34 amps.. for con- 
tiniuous duty self-cooling; 85 amps. for con- 
tinuous duty fan cooling; and 340 amps. for 
highly intermittent duty.—International Rec- 
tifier Corp., 6809 South Victorie Ave., Los 
Angeles 43, Calif. 


Motor Controller 

Fully magnetic in operation, a new manual 
motor controller and enclosed general pur- 
pose circuit breaker is available in single, 
2- and 3-pole construction. The breaker is 
housed in NEMA type 1A dust-resisting steel 
enclosure. Features include a srpecial type 
hinged cover which permits easy removal for 
wiring purposes, 8 conveniently located 
knockouts, and ample padlockiag facilitias. 
Maximum ratings are: 50 amps., 250 v. ac; 
7.56 HP, 250 v., single phase 60 cps; 10 HP, 
259 v., 3 phase, 60 cps; interrupting capacity 
of 5000 amps.—Heinemann WHiectric Co., 99 
Plum St., Trenton, N. J. 


° 
Plastic Tubular Capacitor 

To all appearances the self-molded paper 
tube plastic tubular capacitor (type 87) is 
the usual paper-tube tubular with sealed ends 


and imbedded pigtail leads. But the type 
87 has the same section, the same impreg- 
nant, and the same characteristics as the 
more-expensive Duranite capacitor except 
that it does not have a molded case. By 
eliminating the molded case (using the pa- 
per tube as a mold and case) marked econ- 
omies have been effected. There is no liquid 
or liquefying impregnant to leak out, conse 
quently the drip temperatures of the overall 
dip waxes will not be lowered. Operation of 
the type 87 at temperatures as high as 
212° F. is possible. Also, its dielectric 
strength at the elevated temperatures is 
such that it can be operated at its rated 
voltage at 212° F. without danger.—Aerovox 
Corp., New Bedford, Mass. 


Potentiometer 


Model 748 differential computing potentiom- 
eter has been designed primarily for appli- 
cations requiring the addition or subtraction 


of 2 variables in a single unit, with 1 voltage 
source. It can replace 2 potentiometers when 
one is being used for compensation or cor- 
rection purposes. Retaining the high inherent 
accuracy of a single potentiometer, this dual 
unit, through coin-silver precision slip rings 
in the cover plate, will produce a net voltage 
sum or difference when one variable rotates 
the shaft, while the other rotates the body 
of the potentiometer. Maximum overall re- 
sistance is (+10%) 150,000 ohms. Electrical 
angle of rotation is 354.5°, *0.5 Mechanical 
rotation is continuous and service life is over 
1 million cycles.—Fairchild Camera & In- 
strument Corp., 88-06 Van Wyck Blvd., Ja- 
maica 1, N. Y. 


Ganged Potentiometers 


Complete control sections, designed for use 
with IRC’s new miniature Q controls, can be 
added to types Q, PQ and RQ just as 


ASSEMBLED MULTISECTION 
AND SINGLE CONTROL 


IRC MULTISECTION 


switches are attached. Each ‘‘Multisection” 
adds 19/32-in. to the basic control, and with 
these units an endless variety of duals, tri 
ples, and even quadruples can be readily 
assembled without special tools. ‘‘Multisec- 
tions’ are supplied in 17 different resistance 
values, ranging from 1000 ohms to 10 meg- 
ohms.—lInternational Resistance Co., 401 N, 
Broad St., Philadelphia 8, Pa. 


Deflection Yoke Shield 


A new powdered-iron deflection yoke shield, 
in the shape of two half cylinders, saves tre 
mendous time in the assembly operations cn 


‘ 


deflection yokes. In place of usual winding 
procedure with soft iron wire, the two cylin 
der halves are slipped into place around the 
electrical winding and held with a few wraps 
of tape. Cost of powdered-iron shields and 
soft-iron windings are approximately the 
same while electrical characteristics of the 
powdered iron are better than those of the 
iron wire.—Henry L. Crowley Co., 1 Central 
Ave., West Orange, N. J. 
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KESTER 
SOLDER 


TV—the nation’s fastest growing 


Build mo re quality into business demands the nation’s num- 


ber 1 solder. Kester ‘“Resin-Five”’ 
Core Solder, formulated especially 


your TV sets with Kester Sor TU, will cet peceaeng-ocldes 


of the rosin-core type. It easily 
‘ . o 7 ld h tal b , zinc, 
‘‘Resin-Five’’ Core Solder shelindlalih; eigen, an Senanein 


alloys. 


MADE ONLY FROM NEWLY MINED 
GRADE A TIN AND VIRGIN LEAD 


"i 
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“Resin-Five” flux is more active 
and stable than any other rosin- 
type flux. Yet it is absolutely non- 
corrosive and non-conductive. 


FREE TECHNICAL MANUAL—Send for Your Copy 
of — SOLDER and Soldering Technique. 


Kester Solder Company 
4210 Wrightwood Avenue « Chicago 39, Illinois 
Newark, New Jersey * Brantford, Canada 
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Kester...otandard for the [V and Radio Fields 
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WASHINGTON 
Hews Letter 


Latest Radio and Communications News Developments Summarized by Tele-Tech's Washington Bureau 


PUBLIC TESTS OF COLOR-TV—The FCC having 
ordered the devisers of color TV systems to have 
receivers under public tests during December, January 
and February, some reports of video viewers should 
be ready before the color-TV hearings wind up. It was 
significant for radio engineers that field tests and ex- 
perimentation in color video are to be both in the 
present black-and-white VHF band and the UHF 470- 
890 MC band. Color TV comparative tests resume Feb. 
23-25 with the CTI (Color Television Inc.) showing, and 
further demonstrations of CBS and RCA systems. The 
further direct testimony and cross-examination phases 
of the FCC hearings resumes in mid-February and 
every indication is that the allocation-freeze proceed- 
ings will not be able to be started until April. 


AM LICENSES IN DEMAND—That sound broad- 
casting still has its place in the sun is evidenced realis- 
tically by the continued flow of construction-permit 
applications into the FCC for new AM broadcasting 
stations. FM broadcasting, however, has shown a 
definite down-trend. 

New FM applications have almost dried up completely 
so only 48 applications were pending in early December 
and a large number of approved construction permits 
for FM stations have even been cancelled. 


MONUMENTAL PIECE OF WORK—Engineers are 
calling attention to fine achievement of the FCC in its 
allocations of frequency space for the several score 
of mobile safety and special radio services with their 
nearly 70,000 licensed stations. The allocations became 
effective Nov. 1 and in the months of November and 
December the new frequency assignments have been 
put into effect by the various land transportation, indus- 
trial, common carrier and safety licenses with hardly 
a creak and with no major hitches. The only complaints 
have been from a few minor special industrial radio 
services like store delivery vehicles etc. which in their 
operations did not qualify in the public interest. 


$375 MILLION FOR MILITARY PROCUREMENT— 
For the remainder of the present government fiscal year 
which ends June 30, 1950, the three armed services have 
a total of around $375,000,000 for procurement of com- 
munications-electronics equipment and components 
which has been flowing out; appropriately at the 
Yuletide season, in contracts to the radio manufacturing 
companies. The Air Force has the largest fund—$163,- 
000,000 of which some $45 million is to be expended 
for equipment for tactical electronic systems and $50 
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million is set aside for aids to navigation and UHF 
conversion of present facilities. The Signal Corps has 
the next largest amount for new procurement—$115,- 
000,000, together with an added $15-20 million for pro- 
curement under the North Atlantic Pact military assist- 
ance program. 


NAVY’S REMAINING APPROPRIATION—The 
Navy Department has available for the rest of this 1950 
current fiscal year $68,472,000 for communications- 
radar-electronics equipment procurement. Of this the 
Bureau of Ships’ Electronics Division has control of 
spending $52,532,000 for the equipment needs of the 
Fleet, the Navy shore facilities and the Marine Corps; 
and the Bureau of Aeronautics received an allocation 
of $15,940,000 for naval aviation. It will be recalled that, 
unlike previous years, Congress did not pass the ap- 
propriation bills for the government until the closing 
days of the session last fall and the fiscal year of 1950 
had already been under way for over four months. 


PROPAGATION, TROPOSPHERIC ETC. BEFORE 
FCC—The FCC’s history-making television survey with 
its probing into the video medium of color, which has 
such a widespread popular appeal, shifts during this 
month (January) into a more basically important 
sphere—the consideration of the future Television 
Standards to fit both the present UHF and the upcom- 
ing UHF frequency bands. When the Commission 
reaches this phase of its proceedings, the general public 
interest and daily press coverage will diminish because 
the testimony will be on the highly technical subjects 
of propagation, tropospheric iinterference, polycasting, 
stratovision and the principles of allocation. For radio 
engineers this phase of the FCC proceedings will be 
of paramount significance and the Commission itself will 
find it of the greatest benefit in the plotting of televi- 
sion’s course in the upper bands. Out of the technical 
evidence, the FCC will be able to evolve its all- 
important decision to lift the “freeze” on television 
station construction and location, a step which will 
speed the TV art tremendously. 


MISCELLANY—Microwave systems now have come 
to forefront as the method proving most efficacious for 
many major mobile radio services, especially railroads, 
power utilities, and petroleum industry ... FCC com- 
missioner Sterling predicted recently that within three 
to five years 90 per cent of all taxicabs will be radio- 
equipped. 

National Press Building 
Washington, D. C. 


ROLAND C. DAVIES 
Washington Editor 
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Output of one of the 
morker oscillators used in 
seiting sweep speeds to 


1.2 lines of television signal 
Horizontal synchronizing and 
blanking pulses at each end 


Fractional part of a line 
Horizontal synchronizing and 
blanking are shown 


Fractional part of line near 
center of line. Video modula- 
tion produced by wedge, is 


Leading edge of horizon- 
tal synchronizing pulse 


known values. This case 
represents 0.2 microsec- 
ond / inch. 


Video modulation in center 
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DU MONT Type 280-A 
Cthnds say 
OSCILLOGRAPH 


® The Du Mont Type 280-A is a 
precision instrument especially 
designed to make possible a com- 
plete, accurate analysis of the com- 
posite television signal, for install- 
ing and maintaining transmitter 
and studio equipment in accord- 
ance with existing standards. 

For permanent record of this 
analysis, oscillograms may be pho- 
tographed from the screen of the 
Type 280-A with either the Du Mont 
Type 314-A or Type 271 Oscillo- 
graph-record camera. 

This instrument now utilizes the 


new Du Mont Type 5XP—Cathode- 
ray Tube, resulting in an overall 
deflection sensitivity of 0.1 volt 
peak-to-peak per inch. 

Pertinent to the television analy- 
sis, this increased sensitivity pro- 
vides sufficient deflection of the 
composite signal to obtain a de- 
tailed analysis of the synchronizing 
pulses, without causing amplifier 
overload. 

Both the high- and low-operating 
potentials of the Type 280-A are 
supplied by a separate unit con- 
tained in the Type 280-A. 


HIGH VOLTAGE OSCILLOGRAPH INDICATOR UNIT 


§ Du Mont Type 5XP- Cathode-ray Tube; 
operated at accelerating potentials vari- 
able from 7,000 to 12,000 volts. 

@ Wide-band vertical amplifier provides 
deflection over three times useful scan. 
§ Frequency response to 10 megacycles 
(down 3db). 


VIDEO SYNCHRONIZER 


§ Synchronizes the sweep-generator to 
either or both of the interlaced fields. 

6 A field and line selector and a vernier 
delay permit selection of any single line 
or portion of a single line on the T-V 


INSTRUMENT DIVISION 


§ Compensated, linear-sawtooth gener- 
ator. Sweeps variable from 1 to 15,000 
microseconds. 

A strobe marker output may be fed to 
a standard television monitor to deter 
mine the portion of the picture being 
displayed on the Type 280-A. 


AND DELAY UNIT 


raster, for critical study. 

6 Will calibrate the sweep at intervals 
of 0.2, 1, or 10 microseconds per inch. 

§ Test-pulse output with fixed 25 micro- 
second delay. 


CLIFTON, NEW JERSEY 


is 
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IRE National Convention 
Scheduled for March 6-9 


The 1950 IRE national convertion 
will take place on March 6-9 at the 
Hotel Commodore and Grand Central 
Palace, New York City, with “Behind 
the Scenes in Radio-Electronics” as 
the convention theme. Manufacturers 
displays will be exhibited at Grand 
Central Palace under the general ex- 
hibit title, “Spotlighting the New.” 

Seven especially planned symposia 
will be presented to Institute members. 

The symposia and their sponsors 
have scheduled tentative programs as 
follows: Network Synthesis in the 
Time Domain; Circuit Groups; Nu- 
clear Science and the Radio Engineers, 
Nuclear Science Group, Industrial De- 
sign; Broadcast and Television Re- 
ceiver Groups, Engineering for Quality 
in Television, Quality Control Groups; 
Noise and Distortion in Sound Record- 
ing Transmission System, Audio 
Group; Basic Circuit Elements, Com- 
mittee on Instruments and Measure- 
ments; Television, Special Committee. 


New Motorola Laboratory 


Plans for the erection of a new re- 
search laboratory and specialized pro- 
duction building in Phoenix, Arizona 
have been announced by Paul V. Gal- 
vin, president of Motorola, Inc. The 
building, a 40,000 sq. ft. single-story 
structure, will be ready for occupancy 
Mar. 1 and will supplement the lab- 
oratory now in use at 1100 N. Central 
Ave., Phoenix. 


Weston Modernization Data 


Modernization data is now available 
for owners of the earlier types of the 
Weston model 798 tubecheckers. All 
former types may be modified to in- 
clude the latest tube calibration data. 
The conversion itself is not too diffi- 
cult, and can easily be made by the 
user with simple tools. It is not neces- 
sary to return the checker to the fac- 
tory. This conversion is advisable for 
Weston Model 798 Types 3, 3A, 4, 4A, 
5, 5A, 6 and 6A Tubecheckers. For 
modernization data write to Weston 
Electrical Instrument Corp., 614 Frel- 
inghuysen Avenue, Newark 5, N. J. 


World Broadcasting Seminar 


Dr. Arno Huth, in addition to his 
general courses on world radio, is com- 
mencing a seminar in international 
broadcasting. It will be limited to a 
small number of radio students and 
professionals particularly interested in 
international radio-communications. 

Outstanding specialists in the field 
will participate as guest speakers. 
They are: Fernand Auberjonois, Chief 
French Section, International Broad- 
casting Division, U. S. Department of 
State; Kenneth D. Fry, Radio Direc- 
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tor, former Chief of the “Voice of 
America’; W. Gibson Parker, Chief of 
Production, Radio Division of the 
United Nations, and several well- 
known technical experts. 

The seminar, the first of its kind, 
will be devoted to busic research on 
technical and practical professional 
problems. It opens on Feb. 8 and 
runs for fifteen weeks, every Wednes- 
day at 8:30 P. M. Admission only 
upon application to Dr. Huth, New 
School for Social Research, 66 West 
12th St., New York City 11. 


Built-in TV Antenna Systems 
In New Apartment Projects 


Under contracts placed by a group 
of New York City realtors, Commercial 
Radio Sound Corp., RCA sound prod- 
ucts representative in the New York 
area, is supplying RCA Television An- 
tenaplex Systems which will be in- 
stalled as integral engineering fea- 
tures of three large apartment projects 
on the same basis as heating, plumb- 
ing, and ventilating systems. 

To obtain high quality reception 
from all stations, future tenants of 
these buildings will only need to plug 
their TV sets into an antenna wall 
outlet, in the same manner that the 
power cord is plugged into a utility 
outlet. This action by the New York 
group is believed to indicate a trend 
among metropolitan realtors toward 
making built-in television antenna 
systems available to the millions of 
apartment dwellers in TV _ areas 
throughout the country. 


NEW NAMES & ADDRESSES 


Storer and Schem, Cincinnati repre- 
sentative of the Ward Leonard Elec- 
tric Co., Mount Vernon, N. Y., has 
changed their name to Sheldon Storer 
and Associates. The address remains 
the same—Transportation Bldg., 307 
East 4th St., Cincinnati 2, Ohio. 
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Burlingame Associates, manufac- 
turers’ representative, and its affiliate, 
Brujac Electronic Corp., have moved 
to larger modern quarters at 103 La- 
fayette St., New York 13, N. Y. Four- 
teen field engineers cover the area 
bounded by Washington, D. C. on the 
south, Buffalo, N. Y. on the north, and 
extending eastward to the Atlantic 
Ocean. 

Eo * 


Radio Engineering Laboratories of 
Long Island City, N. Y., has announced 
consolidation of operations into their 
main plant at 36-40 37th St., Long Is- 
land City 1, N. Y. 


* * * 


Gates Radio Co., Quincy, IIl., broad- 
cast equipment manufacturers have 
opened a new factory branch at 2700 
Polk Ave., Houston, Texas. 


ONE MILLIONTH TV TUNER 


G. E. Swanson (right), president of Standard 


Coil Products, Inc., Chicago, Ill. is pre- 
sented with the company’s one millionth 
TV tuner by J. R. Johnson, plant superinten- 
dent of the Los Angeles factor. It has been 
estimated that 40% of the TV receivers 
produced in the U. S. this year will incor- 
porate the “Standard Tuner” as a component 


Coming Events 


January 11-13—Society of Plastics En- 
gineers, Annual Conference, Hotel 
Carter, Cleveland, Ohio. 

January 23-27 — American Standards 
Assoc., Five Day Seminar on Prin- 
ciples and Technics of Organizing 
Company’ Standardization Work, 
Room 501-A, Engineering Societies 
Bldg., 29 West 39th St., New York 
City. 

January 30-February 3 — American 
Institute of Electrical Engineers, 
Winter General Meeting, Hotel Stat- 
ler, New York City. 

February 6-8—Television Institute and 
Trade Show, 5th Annual Exhibit, 
Hotel New Yorker, New York City. 

February 27-March 3 — American So- 
ciety of Testing Materials, Commit- 
tee Week and Spring Meeting, Hotel 
William Penn, Pittsburgh, Pa. 

March 6-9—IRE 1950 National Con- 


vention, Hotel Commodore = and 
Grand Central Palace, New York 
City. 


April 5-7—Midwest Power Conference, 
Sponsored by Illinois Institute of 
Technology with cooperation of 18 
universities and professional socie- 
ties, Sherman Hotel, Chicago. 

April 29—IRE, Cincinnati Section, 
Fourth Annual Spring Technical 
Conference, Engineering Society 
Hdatrs., Cincinnati, Ohio. 

May 12-13—Armed Forces Communi- 
cations Association. Fourth Annual 
Meeting, Astoria, New York City, 
and Fort Monmouth, N. J. 

June 26-30— American Society for 
Testing Materials, Chalfonte-Had- 


don Hall, Atlantic City, N. J. 
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New Phileo Appointments 


Larry F. Hardy has been named 
resident of the television and radio 
vision of Philco Corp. and Frederick 

Ogilby has been appointed vice 
resident—sales of the same division. 
sseph H. Gillies, vice president and 
member of the board of directors of 
hileo Corp., will assume full respon- 
ibility for all TV-radio operations in 
is new capacity as vice-chairman of 
he division executive committee. 


Raytheon Enlarges Tube Plant 
in Waltham, Mass. 


As a result of the tremendously in- 
reased demand for cathode ray tubes, 
he Raytheon Manufacturing Co. has 
iad to enlarge its power tube division 
lant in Waltham, Mass. Construction 
if a two story addition at the north 
end has just started which, when com- 
pleted in April 1950, will result in the 
Waltham plant having a total of ap- 
proximately 145,000 sq. ft. This plant 
is in addition to Raytheon’s equip- 
ment manufacturing, sales and ac- 
counting department buildings in 
Waltham, and receiving tube and en- 
gineering buildings in Newton, Mass. 


New National Moldite Rep 


Appointment of Jerry Golten Co. of 
Chicago as midwest sales engineering 
representative has been announced by 
Sidney Lowenberg, sales manager of 
National Moldite Co., Hillside, N. J., 
manufacturers of magnetic iron cores. 


The Case for U.$.-TV Standards in South America 


Already the basis for the largest 
television operation in the world, U. S. 
television standards seem to be the 
logical selection for adoption by other 
existing and proposed television sys- 
tems. As recently as last summer the 
first international television standafds 
conference was held at Zurich, Swit- 
zerland, and attended by the repre- 
sentatives of eleven nations. Con- 
siderable interest was expressed in 
the U. S. standards and agreement was 
expressed with much of the reasoning 
behind them. 

Irrespective of whatever standards 
are adopted common standards should 
undoubtedly be selected by all the 
countries in each continent. There do 
not seem to be any objections to this 
proposal and it is possible to detail in- 
numerable reasons for it, among them 
being ease of interconnection of relays, 
reduction of equipment costs through 
greatly increased common markets, 
and vast resources of program ma- 
terial on which to draw. 

The RMA is active in this field and 
the Engineering Department is mak- 
ing available RMA standards to trade 
organizations abroad. At the same 
time the Export Committee and the 
Transmitter Department are very ac- 
tive in promoting U.S. standards in 
South America. The region South of 
the Border is almost virgin territory 
as far as television equipment sales 
are concerned. As reported in Tele- 
Tech, the General Electric Co. has 
supplied a 5 KW television transmit- 
ter and a number of receivers to Tele- 


visao de Brazil to be used by PRA-9, 
Rio de Janeiro. But apart from this 
and a few other transactions very 
little has actually occurred to speed 
the adoption of U. S. standards. 

At this time when the television in- 
dustry is slowly coming to an _ ice- 
bound standstill due to delays on the 
part of the “Frozen Communications 
Commission” in its disposition of the 
hitherto unassigned VHF and UHF 
channels, an outlet to the south—or 
north—would be a boon to many 
manufacturers with overloaded trans- 
mitter stockrooms and personnel prob- 
lems. 

Naturally the various transmitter 
manufacturers concerned do not make 
known their plans and hopes for sales 
until the contract is signed, but it 
does seem that more vigorous activity 
along these lines is in order. 

At present British receivers are of 
no value on this continent due to tun- 
ing range differences, scanning dis- 
similarities, and to a very minor ex- 
tent, supply voltage characterestics. 
For the same reason sets made in this 
country are useless in Great Britain. 
If the preliminary work of the Inter- 
national Television Standards Confer- 
ence is ratified and the proposition 
concerning the divorcement of the 
vertical frame repetition rate from the 
supply frequency is adopted, it will 
mean that, even if standards of 525/60 
or 625/50 are used, no problem will 
be involved in applying simple modi- 
fications to make sets work in any 
country on either system. 


Bendiv ‘R300 answers your 


TRANSFORMER and REACTOR PROBLEMS! 


TRANSFORMERS 


“x 1 Microwatt to 6 KVA Low or 
High Ambient Temperature 


Regardless of how unusual your speci- 
fications, or whether your order is for 
one or a million, Bendix Radio will 
design and build hermetically sealed 
transformers and reactors to meet your 
needs—as well as government specifi- 


BENDIX 


——_ 
(| BENDIX RADIO) 
ay 


REG. U.S. PAT. OFF. 


Signal 


roseconds to 6 Micro- 
seconds. Repetition rate, 


6 KVA POWER PULSE 
TRANSFORMER TRANSFORMERS 
<_< Primary Volts 50 to %_ 
10,000. 7 
A.F. Secondary Volts 50 
TRANSFORMER to 30,009. 
Pulse Widths .2 Mic- 
a. 
’ PPS, 100 to 2500. 
tr K.V.A. .000001 to 
2000 
Weight 200 Ibs. Weight 1 oz. 


cations Jan-T-27, U.S. Navy 16-T-30, 
Corps 71-4942 and others. 
Whatever your application, get exactly 
what you want, from a completely reli- 
able source—put your problems in the 
hands of Bendix Radio. 


RADIO DIVISION of 


BALTIMORE 4, MARYLAND 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, New York 


Transformers up to 200° C. 


REACTORS 


1 Microhenry to 1000 Henrys. 
.1 Milliamp to 30 Amps. 
Tuned Reactors. 

Tolerance + 1%. 


Saturable Reactors for Many 
Purposes. 


Write for more 
information or 
outline your 
requirements. 


AVIATION CORPORATION 
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HE JL-10 PICKUP is a new Astatic achievement in tone 
arms for 78 RPM record reproduction — it's a new accom- 
plishment in quality construction at a cost heretofore asso- 
ciated with vastly inferior equipment. The JL-10 has a rugged, 
- drawn steel arm, modemly attractive in curved design with 
decorative ribs. Its styling and dark brown Hammerlin finish 
will make it a harmonious part of any phonograph. The L-10 Crystal Cartridge 
is specially designed for this tone arm and is available only in this combination. 
It provides high output of approximately 4.0 volts, ample for use with one-tube 
amplifiers. The response is ideal for general 78 RPM record reproduction. Needle 
pressure of 142 oz. assures long record life. You will want the complete 
specifications and prices on this bright new Astatic Pickup for your records. 


emnnllsaenes. 


Ee: 28 
Astatic Crystal Devices manufactured 
under Brush Development Co. patents 
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‘CORPORATION 


Over 1000 Sizes 


Square ¢ Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors... plus the 
specialized ability to engineer special tubes... 
PARAMOUNT can produce the exact shape and size 
you need for coil forms or other uses. Hi-Dielectric, 
Hi-Strength. Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic machines. Tol- 
erances plus or minus .002”. Made to your speci- 
fications or engineered for YOU. 


Inside Perimeters from .592° to 19.0° 


PARAMOUNT PAPER TUBE CORP. 


617 LAFAYETTE ST., FORT WAYNE 2, IND. 
Manufacturers of Paper Tubing for the Electrical Industry 


\> PERSONNEL 


4 


A RRR MMR EIR 


Kenneth D. Turner has been ap- 
pointed vice-president in charge of 
engineering for the Admiral Corp., 
3800 Cortland St., Chicago 47, Il. 
Robert M. Jones has been appointed 
director of engineering of the elec- 
tronics division. 


_ Lewis M. Clement, director of en- 
gineering and research, of the Crosley 
Division, Aveo Mfg. Corp., Cincinnati, 
has been named chairman of the Ex- 
ecutive Committee of the Receiver 
Section, RMA Engineering Dept. He 
succeeds Dorman D. Israel, executive 
vice president of Emerson Radio & 
Phonograph Corp., New York City. 


Herbert DuVal, Jr. 
has joined Airborne 
Instruments Labora- 
tory. Mineola, N. Y., 
as technical assis- 
tant to H. R. Skifter, 
president. His pre- 
vious affiliations 
were with General 
Electric as head of 
naval electronics 
commercial activi- 
ties and later v-p. 
of WPTR. Albany, 
nT. 


John A. Hickey, associated with the 
Radio Receiving Tube Division of Ray- 
theon Mfg. Co., as a radio tube appli- 
cation engineer for the past fifteen 
years, has been appointed as an engi- 
neering field adviser in the Raytheon 
Replacement Tube Dept., Newton, 
Mass. 

The directors of Zenith Radio Corp. 
have elected Dr. Alexander Ellett vice 
president in charge of research, ac- 
cording to an announcement by Com- 
mander E. F. McDonald, Jr., president. 
Dr. Ellett has headed Zenith’s research 
laboratories since 1946 and one of his 
major contributions has been to Phone- 
vision which he made commercially 
practicable. Phonevision is Zenith’s 
method of combining the telephone 
wire with regular television transmis- 
sion to provide pay-as-you-see home 
viewing. 


Vincent C. Hall, Jr., of 1515 Veterans 
Foreign Wars Parkway, West Rox- 
bury, Massachusetts, is now associated 
with the Applied Physics Dept. of Na- 
tional Research Corp., Cambridge, 
Mass. 


TV Interference 
(Continued from page 29) 

arrangements have been consid- 
ered. The commercial form of one 
effective circuit is shown in Fig. 4. 
It consists of two-half sections, one 
at end end (m= 0.6) with their at- 
tenuation factor peaked at 40 MC, 
with two intermediate low-pass 
sections in the center, giving an ef- 
fective attenuation of over 80 db. 
Fig. 3b shows practical values for 
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a filter for use with line impedances 
of 52 to 72 ohms. 

The constants selected may be al- 
tered according to the values in the 
table by selecting other values of 
cut-off frequencies should it be 
to attenuate some un- 
usually strong harmonic present. 


necessary 


i and d d are the 
ntine, engineer for New York's high fi 
ty station WQXR and amateur station 
‘instigation of the Electronic Distributing 
43-35 Dougiaston Parkway, Douglaston 
\3 I. ¥., who are producing these filters shown 
2 sre, as complete units or in kit form. 
Figures 4, 5, 6, Courtesy of Eldico 


Gated Beam Tube 


(Continued from page 23) 
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Fig. 7 shows the limiter-discrimi- 
ce nator circuit designed for operation 
in AC-DC receivers. At the standard 
‘ FM intermediate frequency of 10.7 
: MC, the output voltage for 75 KC 
: deviation is approximately 4.5 volts 
; rms. The AM rejection defined as 
§ the ratio of AM output voltage to 
é FM output voltage taken with 30% 
AM and 30% FM simultaneously 
can be optimized to approximately 
a —35 db. The AM rejection charac- 
' teristic with respect to input signal 
‘ level is irregular but is such that at 
least 20 db of AM rejection is real- 
ized at input voltages of 1 volt, and 
j 15 to 30 db of AM rejection is real- 
Hy ized at signal voltages above the 
1 optimized level of 1.25 volts rms. 
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INPUT TO ANTENNA TERMINALS IN MICROVOLTS 
300 OHMS IMPEDANCE 
Fig. 8: Performance characteristic compared 
with standard limiter and discriminator 
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AUDIO OUTPUT VOLTAGE IN VOLTS RMS 


DEVIATION IN KILOCYCLES 


TELE-TECH * January, 1950 


Fig. 9: Audio output voltage versus deviation | 


Fig. 8 shows the remarkably wide 
and linear variations of plate cur- 
rent with instantaneous frequency 
and indicates as well the effect of 
the 300 ohm series plate resistor 
upon this characteristic while Fig. 
9 shows the relationship between 
audio output voltage and deviation. 
This latter figure also indicates the 
effect that the series plate resistor 
has on both output and linearity. 
It should be noted that an increase 
in output voltage from 3.75 to 4.5 
volts rms is realized by the omission 
of the series plate resistor. However, 
in receivers in which it is desired 
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Scientific Anna nati 


1700 IRVING PARK 
SAN FRANCISCO NEWARK 


NEW YORK BOSTON 


THE CENCO-MEGAVAC 


is an excellent mechanical unit for high speed evacuating in 
cathode-ray and television tube production. This pump is proved 
for fast initial evacuation and dependable and trouble-free service. 
Makes an ideal unit for backing glass or metal diffusion pumps. 
Speed at 1 micron, 375 ml; vacuum, 0.1 micron or better. Specify 
No. 92015A Cenco-Megavac Pump mounted with base and motor 
for 115 volt, 60 cycle AC operation. 


(Also available with motors for 
other voltages and frequencies.) 


Write Dept. C17 for engineering Bulletin 10B 
“High Vacuum Equipment.” 


to keep harmonic distortion to a 
minimum, the use of the plate re- 
sistor will give output with less 
than 1% distortion whereas omit- 
ting the resistor will give somewhat 
greater output at approximately 3% 
distortion. The output voltages 
shown are obtained using accelera- 
tor voltage of 60 volts and plate 


supply voltage of 80 volts. Higher 
accelerator and plate voltages and 
a correspondingly higher plate load 
resistor yields audio output of 15 
volts rms for 75 KC deviation. 

Part Two will appear in the Feb- 
ruary issue. 
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Write for sample 
Haydu electronguns, 
run your own fests, 

and learn why we are 
able to say, ‘There are 
no better guns made!”’ 


Immediate delivery pos- 
sible. 


We also manufacture precision 
electronic components for all 
radio, radar, TV, x-ray, and 
special-purpose tubes. New and 
rebuilt glass machinery for tele- 


vision radio, and lamp making. 


HAYDU BROS. 


PLAINFIELD NEW JERSEY 


REPORT ON COLOR-TV 


(Continued from page 36) 


Preceding the next comparative 
demonstration, mentioned above, 
will be the test of the CTI system 
before the FCC on Feb. 20. It is 
expected that CTI will be able to 
put on a demonstration in Wash- 
ington on this date but that the pic- 
ture quality will not equal either of 
the systems mentioned in this re- 
port, mainly due to interline flicker 
which is reported to be visible at 
viewing distances of even 12 times 
the picture height. Additional direct 
testimony and_cross-examination 
will start Feb. 27. 

FCC has issued a notice concern- 
ing Field Tests. It asks manufac- 
turers to conduct tests on apparatus 
used in the CTI, CBS and RCA sys- 
tems and also for TV reception data 
in the UHF band. The subjects to 
be covered are numerous, for in- 
stance, regarding Color: picture 
quality; desired to undesired signal 
ratios for co-channel and adjacent 
channel conditions, signal to noise, 
compatibility, and the like. The 
UHF tests cover: transmitter power, 
frequency stability and side-band 
filters; receiver characteristics and 
propagation. 


If the lifting of the freeze and the 
allocation of the UHF band must 
wait upon the color decision—and 
it is not clear why it must—then 
the FCC will be under increasing 
pressure to take action so as not to 
hamper the continued growth of 
Television in 1951-52. 


Technics in Frequency 
Adjustment of Quartz Crystals 


Methods of changing the frequency 
of high-frequency thickness-shear 
quartz crystals are presented in detail 
in a new circular, “Fundamental Tech- 
niques in Frequency Adjustment of 
Quartz Crystals’, published by the 
National Bureau of Standards and now 
available from the Superintendent of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C., at 10 
cents a copy. 


New TV Color System 


The Prismacolor Corp. of 1902 South 
Western Ave., Chicago, Ill. has an- 
nounced that it has a new color system 
for television use. The company’s pres- 
ident, Mr. Frederic Oakhill, said that 
details were not available at this time 
due to current negotiations, but that 
they would be released as soon as 
possible. 


shop. 


Because we specialize in the Elec- 
tronics field, Par-Metal Products 
excel in functional streamlined 
design, rugged construction, 
beautiful finish, and economy. 


Remember, Par-Metal 
equipment is made by 
electronic specialists, 
not just a sheet metal 


We manufacture Metal Housings for every pur- 
pose — from a small receiver to a deluxe broad- 
cast transmitter. And the cost is low! 


“HERR Ht 


PRR METAL 


PRODUCTS CORPORATION 
32-62 — 49th ST., LONG ISLAND CITY 3, N. Y. 


Export Dept.: Rocke International Corp. 
13 East 40 Street, New York 16, N. Y. 
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Television Lighting Equipment 
Century Lighting Inc., 419 West 55th St 
New York 19, N Y., has released a new 
italog (No. 3) on Television Studio Light 
ng All types of spots, arcs, and special ef 
ets equipment are included. Century has 
ilso published catalogs on Theatrical Light 
ng (No. 1) and Architectural Lighting (No 
(Mention T-T) 


Laboratory Power Equipment 


\ catalog sheet (Form 549-MG) on Kato 
ght motor generator sets has been released 
by the Kato Engineering Co., 1415 First 
Ave., Mankato, Minn. These new machines 


useful for production testing of elec 
trical devices built for export requiring spe 
al voltages and frequencies, and also for 
laboratory applications (Mention T-T) 


UHF Precision Measuring 
Instruments 
Hewlett-Packard Co., 395 Page Mill Rd., 


Palo Alto, Calif., has issued a new catalog 
devoted entirely to UHF equipment. Three 
signal generators, covering the 450 to 4000 
MC band, are described. Calibrated slotted 


lines and standing wave indicators combine 
with microwave power meters and ancillary 
ipparatus to offer a very complete line of 
UHF measuring units The 16-page hand- 
book and loose 4-page insert listing other 
HF equipment manufactured by Hewlett- 
Packard, as well as addresses of field repre- 
sentatives, forms a useful reference for engi 
neers. (Mention T-T) 


Clutch Head Screws 


The United Crew and Bolt Corp., 2513 West 
Cullerton Ave., Chicago 8, IIl. has published 
a new catalog describing its comprehensive 
line of clutch head screws and drivers The 
use of recess and mating driver on assembly 
lines have resulted in production increases 
from 15 to 50%. (Mention T-T) 


Mixing TV Signals 


(Continued from page 18) 


lator provided the sine wave neces- | 


sary for phase shifting and was first 
operated at 15,750 cps with the 
plate circuit tuned to the second 
harmonic 31,500 cps. The 31,500 cps 
signal is necessary to lock in the 
master oscillator in the sync gen- 
erator TG-1A. This provided a rigid 
lock, but some jitter was noticeable 
at the top of the picture. The oscil- 
lator was changed to operate at a 
frequency of 31,500 cps resulting in 
a very stable operation without jit- 
ter. Since the latter change it is 
assumed that it is possible to elimi- 
nate a transformer T-2 and tube 
V-4, thus simplifying the circuit 
and reducing components. The pri- 
mary of T-3 would then be in the 
plate circuit of the oscillator and 
tuned to 31,500 cps. 

The basic idea in this article was 
obtained from an article on Inter- 
locked Scanning for Network Tele- 


vision by James R. De Baun, NBC- | 


TV, N. Y., in the RCA Review, 
December 1947. Acknowledgment is 
due F. J. Gaskins of NBC-TV, Wash- 
ington, D. C., for his specific con- 
tribution to this project. 


TELE-TECH ¢* January. 1950 


STANDARD SPEAKER MFG. CO. Inc. 


presents the most advanced design in 
high frequency tweeters 
ADVANTAGES 


e Lends itself to new or exist- 
ing equipment. 


ST-1 
with 
mounting 
sereen 


e Has power rating consistent 
with modern requirements. 


e Good power conversion 


ae? requenc? efficiency. 
sT- ifications E | i 
Tweeter Spec 990 to e Excellent high frequency re- 
i ane range -** ‘ , on ed sponse with l w i i 
Freque = 15.000 eyeles ao “ihe p ow distortion. 
beyo cal 5 oh aes e Has 70° dispersion angle. 
1 Impet P 
] power Handling g watts e Requires no filter or divid- 
‘apacily i 
Capa a horizontal : ing network. 
Pispersio sical «79 degree 
: st or . 
and “re ae Write to factory for complete 
\_ set e a, screen ANY technical catalog AE-1 
sight, Les } 5, in : ’ , 
— os 278 Manu facturer’s prices upon request. 
ep __ 


STANDAR SPEAKER WANUPACTURING CO. INC. 


eCQ+h- STREET So). ABB ANS 1 Fan. 


HOOK-UP WIRE 


as per JAN-C-76, in all color tracers 
ALL GAUGES 


single and multiple cond., also shielded 


Stranded Solid 

gauge +20 9.89 8.90 
+22 9.07 8.16 

per thousand feet of 

EACH color and size f.o.b. New York 


if color tracer per our choice 


20% DISCOUNT 


LEGRI S COMPANY INC... New York 25, wv 


Phone: Academy 2-0018 130 West 102 St. 


“HEADQUARTERS” for 
RESISTORS & POTENTIOMETERS ASK FOR 
made by ALLEN-BRADLEY CO. our prices 


51 


BETTER CONNECTIONS 


JONES BARRIER 
TERMINAL STRIPS 


Leakage path is increased — direct shorts from frayed 
terminal wires prevented by bakelite barriers placed 
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nickel-plated. Insulation, black molded bakelite. Finest 
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ORIGIN OF TERM “ELECTRONICS” 


(Continued from page 18) 


M. Clements and O. H. Caldwell were 
then working on for initial publication 
in January, 1930. Mr. Long had drop- 
ped into Mills’ office on another mat- 
ter and happened to hear Mills’ sug- 
gestion made to the callers. A few 
days later Mills further discussed with 
Long the possible scope and suggested 
name of the new magazine. Both oc- 
currences are recalled clearly by Mr. 
Long, despite the 20-year interim. 

Abstracts from “from 
‘Electricity’ to ‘Electronics’ 


1904—We now begin to find in the 
literature the use of the term “elec- 
tronic”. One instance is that of a 
paper given by Prof. P. Drude at the 
International Electrical Congress of the 
St. Louis Exposition, entitled ‘“Elec- 
tric Conduction in Metals, from the 
Standpoint of the Electronic Theory.” 
(See Transactions of International 
Electrical Congress, St. Louis, 1904, 
pub. 1905, Vol. 1, p. 317.) 

1905—This year saw the beginning 
of the publication of an annual that 
continued many years under the title 
“Jahrbuch der Radioaktivitat und 
Elektronik”, edited by Johannes Stark 
of the well-known “Stark effect’’. 
This book carried in it annually a re- 
view of the “Literatur der Elektronik’’. 
This literature included even the op- 
tics of the electron, and altogether is 
such that we can interpret the word 
“Elektronik” in the title as nothing 
less than “Electronics”. This i ine 


Chronology 
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Write for Bulletin T1 


RESISTOR 71 MURRAY ST., NEW YORK 7, N_Y. 


WORTH 2-7862 


WHOLESALERS CORP. TEL 


yearly was devoted to the scientific 
rather than the technological side of 
the subjects. It proves to have been 
far-sighted in joining together two 
subjects that now are becoming as 

one. 
1914-15—An International Congress 
for Radioactivity and Electronics (Ra- 
dioaktivitat und Elektronik) to be pre- 
sided over by Prof. Rutherford, was 
scheduled to be held in Vienna, 1915. 
(E.T.Z. 13 Aug., 1914 (Vol. 35) p. 
944). The meeting was, of course, 
prevented by World War I. The term 
Elektronik Kongress, appears in the 
general index of E.T.Z. published 

1928. 
LLOYD ESPENSCHIED 


Dr. Robert 
Research 
Dear Dr. Caldwell: 

Replying to your letter of November 
9th, I first began to rack my brains 
as to when I myself first heard the 
word “electronics” introduced to desig- 
nate a division of physics, and at once 
set to work to look up what I pre- 
sumed would be the most authorita- 
tive source of information on that 
subject, namely, the back volumes of 
“Science Abstracts.” 

Unless I am mistaken, up to the 
date the subject of electronics as one 
of the subdivisions of physics is rot 
recognized at all in physics itself. 

On the other hand, in the yearly 
volume which is labeled “Section B, 


Millikan Urges Further 


Electrical Engineering,’ the word 
“electronics” does appear as one of 
the headings of the major subdivisions 
in the subject index, and has been so 
listed for at least fourteen or fifteen 
years in that way. 

These volumes of “Science Ab- 
stracts” are available in all labora- 
tories and libraries, if you want to get 
a more refined search. 

Hoping this will give you a steer to 
the answer to your question, I am 

Very cordially yours, 
ROBERT A. MILLIKAN 
California Institute of Technology 
Pasadena, Cal. 


Dr. de Forest First Heard Term From 


Clements and Caldwell 


Dear Dr. Caldwell: 

Regarding your inquiry about “elec- 
tronics”, I had never heard the word 
prior to that Lotus Club luncheon in 
New York City in 1929, when you and 
Clements suggested it as a good title. 
It is! Kind regards. 

LEE DE FOREST 
Lake Shore Club 
850 Lake Shore Drive 
Chicago 11, Il. 


French Had a Word for It in 1928 


A famous electronic pioneer who 
asks that his name be omitted, calls 
to our attention the use of the French 
equivalent “electronique” in a _ book 
by Marcel Boll and Charles Salomon 
published in Paris in 1928 by Gaston 
Doin et Cie, 8 Place De L’Odeon 8 
Reference to this volume appears in 

(Continued on next page) 
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many other valuable properties in combination, which 
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EVERYTHING YOU WANT iN 
“STABILIZED” CRYSTALS 


High quality—quick delivery—modest cos! 
All three are yours when you use James 
Knights Co. “Stabilized” crystals. 

Whether you wish standard crystals, or 


crystals built to your exact specifications, 


The James Knights Co. is equipped to sup- 
ply you promptly. 


A special production system is main- 


tained to effect greater savings for you on 
short run jobs. 

The James Knights Co. fabricates a com- 
plete line of ‘Stabilized’’ crystals to meet 


every need—precision made by the most 


modern methods and equipment. 

Whenever you think of crys*als, think of 
JK “Stabilized” crystals. They’re your best 
bet—your best buy! 


New James Knights Co. Catalog On Request 


A tube research lab- 
oratory needed a 19 
ke crystal to use as a 
standard. The James 
Knights Company de- 
livered one in a hurry. 
A partially assembled 
H18T hermetically 
sealed unit on 19 kc 
is shown at the left. 
The James Knights 
Company does many 
kinds of special work 
for exacting customers 
every day. 
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Chemical Abstracts, Page 2368, Vol. 


| 23, May-August, 1929. 


Other Early Electronic Dates 


As cited in our issue last month, the 
word “electron” was coined by Dr. G. 
Johnstone Stoney in 1891. 

In 1913 or 1914, Dr. E. F. W. Alexan- 
derson of GE perfected what he then 
called an “electronic amplifier’. See 
Archer’s History of Radio, page 120. 

In 1919, the term “electronic” ap- 
peared in the Gherardi-Jewett paper 
on “Telephone Repeaters’. See Pro- 
ceedings A. I. E. E. Nov., 1919. 


Single Pulse Recording 
(Continued from page 33) 

the near slope of the hill; the hill 

is cancelled by the MTI although 


the signal from the aircraft re- 
mains. 
A series of photographs have 


been made of noise and signals in 
noise when the amplitude of the 
signal is approximately equal to the 
value of the noise, Figs. 9 to 12. The 
signal was produced by a radar test 
signal generator (10 cm) (TS 
197CPM4), the pulse width being 
2 microseconds. The pulse repetion 
frequency is 300 pps. The signal 
was fed through a test T/R tube, 
into a receiver, and attenuated until 
its value was equal to noise. The 
S/N ratio was determined by ob- 
serving an A Scope. 


Fig. 9 is a conventional time ex- 
posure of 1/5 sec. duration. It there- 
fore has recorded 60 sweeps. Figs. 
10 and 11 are photographs of indi- 
vidual sweeps. In Fig. 10 the signal 
is readily discernible from noise 
while in Fig. 11 the noise bursts 
have obscured the fixed signal. The 
sweep length in all three plates is 
25 microseconds. Finer detail is 
shown in Fig. 12 because the sweep 
length has been changed to 5 micro- 
seconds. 

The author wishes to express his 
indebtedness to Mr. Henry Kauf- 
mann, Chief of the Radar Labora- 
tory, who directed the research; to 
J. A. Kelly and W. A. Nadeau who 
were in charge of the Radar; to 
Chester Malik and George Duvall 
who designed the oscilloscope modi- 
fication; to F. Metz and M. Morelli 
who are assisting in the analysis 
of the data; to John Buckley who 
directed the fabrication of the op- 
tical system; and to A. Shulman 
and A. Metro who were in charge 
of communications. 
1The Photography of Successive Pulse Reflec- 

tions from a Moving Target, Radiation Lab 

Report #64-5, June 12, 1942, J. L. Lawson. 
*Goldstein and Bales, Radiation Lab Report 
sSciattein ond Bales, ‘‘'High Speed Photography 

of the Cathode Ray Tube’’—Review Scientific 


Instruments, Vol. 17, #8, March 1946. 
4Goldstein, Radiation Lab Report #42, January 
2 a 


SRadar System Engineering—Ridenour-McGraw 
Hill, 1947. 


20-KC Recording 


(Continued from page 15) 


or 2.5 mil needle. With this arrange- 
ment the public therefore could en- 
joy all their old library selections 
and also have the advantage of 
present potential quality with the 
standard 2.5 mil needle. In addi- 
tion, users of the LP attachments 
are still able to play V-groove 78 
RPM work with the 1.0 mil needle 
to even better advantage. 

The playback pickup and ampli- 
fier-speaker system was selected to 
reproduce these records with atten- 
tion to handle the wide frequency 
response, the large dynamic range 
(at an average modulation level 
considerably above that usually 


Fig. 6: “V Groove III” stylus showing three 
burnishing facets (enlarged 360 times). Inset 
shows action of faces on wall of groove 


found on records) and lowest inter- 
modulation distortion. These details 
will be taken up in a iater article. 


Fig. 5: (left and center) Contour photos of the V and U grooves with position of one mil width 
indicated on each. At right (Fig. 7) sketch shows how V groove will accommodate both 


the 1 mil stylus (black circle) and the 2!2 mil stylus (white circle) 
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per second. 


Brand new surplus—Priced at 
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W.E. No. KS 15138 

The d-c potentiometer consists 
of a closed type die-cast alumi- 
num alloy frame consisting of 
a continuous resistance winding 
, to which electric power is sup- 
|, plied through two fixed taps 
180 degrees apart. Two rotating 
brushes (180 degrees apart and 
bearing on the resistance wind- 
ing) and two take-off brushes 
are provided for the output 
voltage. Varying the position of 
the brushes varies the output voltage in accord- 
ance with a linear sawtooth wave. The potentio- 
meter is excited with 24-volt direct current, is 
arranged for panel or bracket mounting, is ap- 
proximately 3-11/16 inches in diameter. 3 inches 
deep, 454 inches long, and has an approximate 
weigint Of one pound External connections are 
made through a standard AN type connector. 


Brand New $5.75 
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vision and tele-communications (15,100 
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WHAT IS YOUR 
PROBLEM? 


answer 


You will 
find the 


A Handbook of 72] 
problems AND SOLUTIONS 


Save time and trouble. Arranged under radio 
and electronic headings and completely indexed 
for quick reference, these problems give you 
step-by-step solutions to every problem com- 
monly arising in work on receivers, power sup- 
plies, antennas, amplifiers, tubes, transmitters, 
etc. If you are ever ‘‘stuck’’ on a calculation; if 
you need a check on your figuring; or if you 
want to refresh your memory on the formulas to 
use for a certain problem—you will find your 
answer quickly and easily in this book. 


Good practice for your FCC exams. This book 
shows you how to solve every problem requiring 
mathematics in the FCC STUDY GUIDE for 
licenses of all classes. You will find no better 
handbook for practice in solving problems with 
ease, speed and accuracy. $6.00 


Just 
Published 


Television 
for Radiom 


gDWwARD am. woul 


The how’s 
AND WHY’S in the practical 
terms of operation & servicing 


This book explains the theory as well as the 
techniques of television construction, operation, 
and servicing in the clearest, most practical 
terms. It gives the radioman all the basic infor- 
mation he needs to meet the increasing demand 
for skilled television technicians. It shows how 
and why all modern equipment operates; in- 
cludes all the essential mathematics and espe- 
cially good material on antennas. $7.00 


SEE THEM FREE 


The Macmillan Co., 60 Fifth Ave., New York 11 


Please send me a copy of the books checked 
below. I agree to remit in full or return the 
books within ten days without further obligation. 


C] Radio & Television Mathematics, $6.00 
C0 Television for Radiomen, $7.00 
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IN5GT 

1N21 (Crystal 
IN21A 
1N21B 
1N22 


287 
2B22 GL559 
2C€22 7193 


Diode) 


y TYPE PRICE EACH 
HL 64 45 
lin ss f 
‘ 866A 
| 69 19.95 
THLE My $698 27.25 
| “TRa a 1 PH 
7 | 
“RE 878 1.95 
M Mn J te 930 Photo Tubs —-1.00 
954 45 
955 = 
956 5 
Guaranteed by WELLS 957 4s 
959 55 
. ' 991 (NE-16 30 
Check this list for exceptional values in magnetrons, cathode ray tubes, voltage beg 35 
114 35 
regulators, transmitting tubes also neon, pilot and flashlight bulbs. These are brand new, standard YA 7¢4 a 
make tubes. Order enough for future needs directly from this ad or through your local parts jobber. tan oe 
‘on 1.25 
16 45 
sol PRICE ee TYPE PRICEEACH | TYPE PRICEEACH | TYPE PRICE EACH 1626 45 
re Fe | 45 Spec 50 | 304TH 5.75 | 710A 2.45 1438 a 
6N7 75 46 75 304TL 1.75 713A 1.55 1638 90 
6R7G ‘75 | EFSO/VT250 45 | 307A 4.25 | 7I4AY 3.90 1641 /RK-60 5 
6SA7 65 56 65 316A 75 715B 9.75 2051 75 
6SC7GT 7U 70L7 1.05 350B 2.55 717A 85 7193 30 
6SF5 65 72 1.75 354C 14.95 721A 3.75 8011 225 
68G7 65 RKR-73 1.25 371A 95 723AB 14.95 8012 3.25 
6SH7 40 | 76 55 | 37168 85 | 724A 4.25 8020 3.25 
6SJ6GT 60 77 55 388A 3.95 724B 4.25 8025 675 
6sK7GT 60 VR-78 65 393A 4.65 | 725A 9.95 9001 aa 
6SL7GT 60 80 45 395A 4.95 726A 17.45 9002 as 
6SN7GT 80 FG-81A 3.95 MX408U 40 730A 10.95 9003 60 
6SQ7GT 60 83V 90 417A 14.50 801 .50 9004 40 
6SR7 60 89Y 40 434A 3.40 801A 70 9006 40 
6SS7 60 VR-90 65 446A 1.55 803 5.25 38111A 45 
sie i= si) Ge :: 
. 471A 2.55 : 
etl 4 FG-105 9.75 527 9.95 807 125 NEON BULBS 
7-7-11 Ballast 35 VR-105 .85 530 9.95 808 1.65 NE-1] 24 
7A4 60 VU-111-S <5 531 12.95 811 2.35 NE-16 24 
7A7 60 1148 1.20 532A.1B32 3.55 813 7.85 NE-20 06 
7B4 60 117Z3 55 GL-559 3.75 814 3.75 NE-21 24 
7C4 1203A 40 VT-127 British 35 KU-610 7.45 815 2.85 NE-48 24 
7E6 60 VT-127-A HY-615 1.05 826 75 
7F7 70 (Triode) 2.95 700B 7.95 829B 4.95 
7H7 70 VR-150 50 700C 7.95 830B 3.95 
7K7 70 VT-158 14.95 700D 7.95 834 5.75 
7.7 70 FG-172 19.75 702A 2.95 837 1.65 
A 790 | 2058 1.45 | 703A 3.95 | 838 3.25 
707 60 | 211 (vT4ac 60 | 704A 1.75 | 841 50 
10 45 215A 1.75 705A 2.65 843 .50 
10T1 Ballast 50 221A 2.10 707A 17.50 851 39.00 
ae 45 | 231D 1.20 | 707B 19.50 | 860 2.40 
12A6 25 268A 2.95 708A 4.95 861 29.25 
pase and 25 
12AH7GT 1.10 
ee rf PILOT AND FLASHLIGHT BULBS 
>) 
12H6 40 STOCK NO MFR. NO VOLTS WATTS BULB BASE PRICE-EACH 
aes $0 342-5 1256 6 21¢P $-8 DC Spec $0.05 
12K8 65 220-41 943 6-8 100CP G-16¥2 Auto Soc. 10 
12SF7 70 324-76 1491 2.4 BA G-7 DC Bay. 09 
128G7 65 LB-200 $6 115 é 5-6 Cand. Screw 16 
12SH7 40 350-43 TIA T4c 18 11A T-4 Cand. Screw 14 
12SK7 60 342-6 1245 6 3CP G-6 SC Spec. 08 
12SL7GT 60 LB-201 319 3 (Aircraft, metal housing, Amber Lens) 22 
12SQ7GT 60 LB-202 328 24 ‘5 -13%4 Pressure Flarae 40 
12SR7 "60 390-40 64 6-8 3cP G-6 DC Bay. 07 
12X825 2 amp 350-42 Spec. 12 6A $-6 Cand. Screw 13 
Tungar 2.19 350-20 1446 12 2 amp G-3'/2 Min. Screw 07 
13-4 Ballast 35 350-14 49 2 T-31%4 Min. Bay 06 
14B6 75 348-22 PR-10 6 5 amp. B-31/2 Min. Flange 05 
15R 1.29 350-19 Proj. Bulb 120 500 W. T-20 Med. Pf 1.45 
REL-21 275 LB-17C 24B 24 035 a 2 Tel. Base 18 
23D4 Ballast 45 |LB-58A Nite Lite 110 7W C-7 Cand. Scr 17 
RKX24 1.75 LB-57A 53 12-16 1CP Min. Bay 07 
24A 75 354-78 Airplane Headlite 24 239W A-19 Med. Pf. 38 
25Z6GT 55 350-55 323 3 (Aircraft T-1¥2 953 22 
2% $5 342-3 LM-60 115 250W T-20 Med. Pf. 40 
27 50 LB-102 1195 12-16 50CP RP-11 DC Bay 14 
28D7 40 342-2 cc-13 110 100W 1-38 DC Pf 33 
30 75 354-76 1491 2.4 BA DC Bay. 14 
30 (VI-67) Walkie (75 354-77 302 28 (Airplane Type) DC Bay. 14 
33 (VT-33) Talkie 75 \LB-104 313 28 7A T-31/2 Min. Bay W 
34 35 350-24 12A 12 09-.11A T-2 Tel. Base 18 
RK-34 45 \B-107 24-A2 WE 24 75-.105A T-2 Tel. Base 18 
35Y4 .65 350-63 AR-1 Argon 105 212W S-14 Med. Screw 22 
36 40 1B-109 5122 Telephone Type N2on T-2 Tel. Base 17 
37 40 350-18 1477 24 17 T-3 Min. Screw 16 
38 .40 
39 44 35 MANUFACTURERS: We carry thousands of electronic parts in stock. Send us your requests for a-o'ation 
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SALES, INC. 


ELLS 


rangement 
from this ad. 


today. 


NEW CATALOGS READY 


Distributors: Our standard jobber ar- Complete listings of all Wells Electronic Com: 
. : ponents now available for Distributors, Manu 
applies. Order directly facturers and Amateurs. Write for your copy 


TELE-TECH » 


January 


320 N. LA SALLE ST., DEPT. T, CHICAGO 10, ILL. 


1950 


£42 ieee /. 


